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POURING—3}; Million 105s—A Skid A Minute—On ONE 
Load Line—Without A Single Repair or Replacement 
PROBING—Triplex" Silvertip'’ Probes Transmit More 
B.T.U.s Per Second on Less Steam. The Industry's Fastest 
cian and Safest—Unconditionally Guaranteed! 
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‘ I Fixtures, Funnels, Concentricity Gauges, Washout Units, 
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Demil and Rehab, Complete Round Assembly, Etc., Etc. 
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SILENT SOLDIER FOR DEFENSE! 


Vo he 
e On the Korean front . . . on farms deep in the heart of ‘NG 
America . . . in factories geared to the needs of defense... 

New Departure Ball Bearings are worthy warriors. 


e In a great variety of applications New Departures increase 
accuracy, permit higher speeds and resist all loads. They also 
reduce maintenance and help simplify design problems. New 
Departure engineers are available for everything from new 


design jobs to impro nt of existing installations. 
™s giiokias ee ee BALL BEARINGS 


e The Great Ball of New Departure is the symbol of engi- 
neering excellence . . . leadership in research. Keep your eye 
on the BALL to be sure of your BEARINGS! NEW DEPARTURE + DIVISION OF GENERAL MOTORS « BRISTOL, CONNECTICUT 
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ats Boring, Tine 0 


15% 


@ The Greaves Machine Tool Company of Cincinnati, 
Ohio, a leading manufacturer of Milling Machines, has 
reduced the time required for boring their machine 
columns by 75% with Bunell Tooling. 

@ Greaves is also consistently obtaining a greater 
degree of precision and accuracy by the use of Bunell 
Boring Fixtures and Boring Bars (illustrated above). Time 
and labor savings like this speed production and help 
Greaves reduce costs and meet shorter delivery require- 
ments of customers. 

@ Bunell’s complete modern plant facilities and ex- 
perienced engineering staff are available to help you 
with your tooling problems. Write for full information. 


WRITE FOR FREE CATALOG which describes 
Bunell services, facilities and equipment. 


MACHINE AND TOOL CO. 
1600 EAST 24th STREET » CLEVELAND 14, OHIO 
Since 1920, Designers dnd Builders of Special Tools, Dies, Jigs, Fixtures and Special Machines 
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When you dial a telephone number, high-speed switching mechanisms 
select vour party and connect you. Through a new development of Bell 
Telephone Laboratories, similar mechanisms are doing the same kind of job 
in private wire teletvpewriter systems which America’s great businesses lease 


from the telephone company 


Company X, for example, operates an air transportation business with 
scores of offices all over the country. At one of these offices, a teletypewriter 
operator wishes to send a message, let us say, to Kansas City. Ahead of the 
message, she tvpes the code letters “K¢ Ihe letters become clectric signals 


which guide the message to its destination 


Anv or all stations in a network, or any combination of stations, can be 
selected. Switching centers may handle 50 or more messages a minute .. . 


some users send 30,000 messages a day. Delivery time is a few minutes 


Defense manufacturers, automobile makers, airlines and many other Ameri 


can businesses are benefiting by the speed and accuracy of the new equipment 


nother example of how techniques developed by the Laboratories for 


dl 


telephone use contribute to other Bell System services as well. 


BELL TELEPHONE LABORATORIES 


Improving telephone service for America prt les 


creative men in scientific and technical fields. 
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Six powerful arms of steel grip and turn the crankshaft—send power 
from pulsing pistons surging through the mighty Ford truck. These 
connecting rods are machined to tolerances of 3. 10,000 of an inch— 
diamond-bored for precision—dynamically balanced to 1 10th of 

an ounce for peak performance. That's precision production 

and for such exacting work in great volume, Ford Motor Company 
depends on Lycoming. 

Lycoming stands ready to assist you—whether you have “just an idea” 
that needs developing, a problem in the blueprint stage, or a finished metal 
product that needs speedy fabrication. Long famous in the metal-working 
field, Lycoming continues to meet the most exacting and diverse requirements, 


both industrial and military. Whatever your problem—look to Lycoming! 
Lycoming’s 2% million feet of floor space, its more than 


6,000 machine tools, and its wealth of creative engineering 


ability stand ready to serve your needs, 


AIR-COOLED ENGINES FOR AIRCRAFT AND INDUSTRIAL USES + PRECISION-AND- 
VOLUME MACHINE PARTS *« GRAY-IRON CASTINGS + STEEL-PLATE FABRICATION 


LOOMING = — 
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For precision “arms” 
—connecting rods 
that perfectly pass 
power along to a 
truck's wheels— 

Ford Motor Company 
depends on Lycoming 
precision production. 
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Lycoming-Spencer Division 
AVCO Manufacturing Corp. 

652 Oliver Street 

Williamsport, Pa. 

Please send me further informat 


Lycoming’s varied abilities and faci 
Name__ 

Firm 

Address__ 


City 
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This Sperry engineer is applying the 
fundamentals of hydraulics to determine 
oil flow characteristics at high pressure. 
Here he introduces nitrogen to the 
hydraulic fluid in a complex valve to 
make flow patterns visible for study. 
This is an example of the fundamental 
engineering which precedes the design 
of high-power booster servos for use in 
automatic as well as manual flight. 


Automatic controls for tomorrow’s air- 
craft require extensive fundamental 


GREAT NEGK, NEW YORK 
tN. CANADA + SPERRY 
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CLEVELAND 
GYROSCOPE 


Fundamental 


Research for 


Tomorrows Aircraft 


research. Not only in hydraulics, but in 
aerodynamics, electronics and gyros, 
Sperry engineers are establishing new 
sets of rules to work under. 


For 40 years Sperry has been working 
continual’y on flight control problem: 
Currently, Gyropilot® flight controls are 
flying jet, propeller-driven, rotary-wing, 
lighter-than-air and pilotless aircraft. 


BROOKLYN 
CANADA 


NEW ORLEANS 
COMPANY OF 


LOS ANGELES 
LIMITED, 


With this background of leadership and 
experience and the constant exploration 
of fundamentals for new concepts of 
design, Sperry is able to anticipate and 
solve control problems for tomorrow's 


aircraft. 1. m. 800 Us. pat 


y GYROSCOPE COMPANY 


DIVisiOnw OF THE SPERRY CORPORATION 


SEATTLE 
QUEBEC 


SAN FRANCISCO 
MONTREAL, 
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WHERE YOU WANT IT - 


WHEN You NEED ‘iT 


HEAT in a furry 


»Vbeud 


Aplin 


@ Provides more comfortable 
working conditions in wore- 
houses, machine shops, on 
loading platforms and docks. 

for outdoor repair crews, etc 


®@ Drying ond curing — wet 
sond, plaster, concrete, paint, 
“soft work” such os steps, 
sidewalks, floor slabs, foot- 
ings, efc. 


@ Pre-heating engines, freight 
cors and all heavy machinery 
ond equipment 


@ Thawing frozen machinery, 
pipes, conveyors, hoists, 
heavy crawler equipment, 
truck engines, etc 


Continue that important job . . . under comfortably warm working conditions ... in spite of winter cold. 
Silent Glow Portable Heaters provide all the heat you need — where needed. 

Completely safe ...all moving parts and heated surfaces protected . . . fully automatic controls . . . clean, 
safe heat and no five required. Easy to use... instant start or stop at the flick of a switch. Lighted without 
matches or open torches. Economical . . . low original cost... low operating cost. Uses No. 2 fuel oil. 
Model B, shown above, delivers 350,000 BTU per hour. Other units shown below. Get the facts now... 


mail coupon below. 


Youve Tipate 


SILENT GLOW 


Model RF delivers 168,000 BTU per Model A — Forced air heoter... por 
: PORTABLE 


table ideal for space heating of 
oll kinds heat ovtput, 189,000 
BTU per hour 


hour. Provides two kinds of heat 
rodiont forced air by meons of 
ovxiliory fon. 


THE SILENT GLOW OIL BURNER CORP 
862 WINDSOR STREET HARTFORD 5S, CONN 


wy 4 U/ho Krew Choose Please send me information about Silent Glow Por able Heaters 
shod 


= GLO’ 
SVEN ones = 


COMPANY 
STREET AND NUMBER 


city 
'susg 
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because of 
ECLIPSE-PIONEER 


developments 


Current standardization of Army track vehicles to a 24-volt 

electrical system originally designed by Eclipse-Pioneer is tt ek 

providing three highly important advantages — ~ ’ ie ae % 

% 2.) 

1. Valuable space saved . .. due to the much greater compact- A Qe 

ness of the new system compared to 6- and 12-volt systems. . 
P ome . Speedometer or 
. Better serviceability .. . since component parts of the new Tachometer Transmitter Generotor Control Box 

system are interchangeable with those on frequently 
available 24-volt aircraft equipment. 





. Greater versatility . .. because the system’s yw 4 includes 2 — 
waterproofing to meet U. S. Army standards for sub- : z= | 
merged operation. 


Eclipse-Pioneer has long been the leader in developing 
similar electrical equipment for the aviation industry. This 
unique know-how plus production facilities unexcelled in its 
field enabled Eclipse-Pioneer to take the lead in developing 
and manufacturing the new, more efficient electrical equip- 
ment for Army track vehicles. 


Possibly you have problems pertaining to electrical systems 
or components. If so, we'd welcome the chance to counsel 
with you about them . . . and to put our development and 
production facilities to work in helping you solve them. 


DC Generator 





ECLIPSE-PIONEER DIVISION OF more ' 
TETERBORO, NEW JERSEY VEL 


AVIATION CORPORATION 


EXPORT SALES: Bendix International Division + 72 Fifth Avenue, New York 11, N. Y. 
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JUST HOW GOOD IS 


FOR ZINC DIE CASTINGS? 





IT HAS CUT 
OUR CLEANING REJECTS 
BY MORE THAN 90% 


Yes, that statement was made by one of the manufacturers 
who cooperated in the field-testing of Oakite Composition 
No. 95. 


He has found many advantages in this new anodic condi- 
tioner. Some of these advantages may be of value to you: 


Brighter plating — Anodic conditioning with Oakite 
Composition No. 95 removes all films that might impair 
the brightness of the electroplate...no interfering resi- 
dues...no under-surface shadows... 


No anodic blackening — Castings do nor lose their 
buffed-on brightness. 


Fewer rejects —Oakite Composition No. 95 eliminates 
the major causes of peeling and blistering ...consistent 
NLINQIS: Parts come clean with a0 success in test-baking for 60 minutes at 300° F. 
attack on meral . . . 
and troubles fewer . . . this is the oaly 
good anodic cleaner we have found. 


. For a copy of “Good news about electroclean- 
NEW JERSEY: Oakite Compositiog No. f y ~ 
95 is che best material we have used. ing zinc-base die castings” — describing the 


use of Oakite Composition No. 95—just drop us a note 
or mail the coupon 


OAKITE PRODUCTS, INC. 
cyariZe? en Cleg 40 Rector Street, New York 6, N. Y. 
3 


s? 


ne-b ie castings” 
‘ caning minc-base ate ‘ 


'NG | 
Se ove 
3 ad me a FREE copy of “Geed neu out in 
c tion about Oakite methods for the following | bs 
Also, send me informa 
f) Machine cleaning 0) Pre-paint treatment 


Tank cleaning Picklin 5) Paint stripping 
gvic® O) Electrocleaning | = [) Peles canton i 
—_ ~ cleaning () Rust prevento 
(0 Electrocleaning 
non-ferrous metals 


™ 


“TRIAL . 


t 
metHuoos * * 


Technical Service Representatives Located in 


Principal Cities of United States and Canada , - 
Name ———_——_—_—_—— 


Company —____— 
ehddress 
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Guide words for today— 





an 


— 
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“Our country’s honor calls upon us for a vigorous 

and manly exertion; and if we now shamefully fail, 

we shall become infamous to the whole world.” 
—GEORGE WASHINGTON 


The selection of a new President is a and tears” are as necessary now in the cause 
time for new hope and renewed determina- of peace as they were in the cause of war. 
tion. The President-elect carries with him the But with faith, freedom and “manly exer- 
high hopes of Americans for a new era of tion” on the part of all citizens, the nation 
peace and prosperity under great leadership. can again move forward to her great destiny, 

The problems are difficult, the decisions and help achieve the lasting peace to which 
grave, the crises urgent. “Blood, sweat, toil all the world’s people aspire. 


VEE. Saree 


President 





The Gray Manufacturing Company, Hartford, Connecticut 
Makers of Audograph and PhonAudograph Electronic Soundwriters 


AND GRAY RESEARCH AND DEVELOPMENT CO., INC., SPECIALISTS IN VIDEO, AUDIO, SUBAUDIO ELECTRONIC MECHANISMS 
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ACSIIS ALLOY STEEL 


The production of gas turbines for jet aircraft engines and other 

uses is dependent upon metals which at both high and low 

temperatures have good strength, toughness, and stability before 

and after welding. N-A-X AC9115 ALLOY STEEL possesses these 

properties and is applicable to those parts where the operating A New Booklet 
temperatures range from 70° up to about 1000° F, and where For Design Engineers 
suitable coatings are used for surface protection against normal 

and hot corrosion. 


N-A-X AC9115 ALLOY STEEL has outstanding cold forming and 
welding characteristics and conserves critical alloys in its 
composition. 


For more information about N-A-X AC9115 ALLOY STEEL, send for 
our new booklet. 


Write for this 16-page 
booklet on N-A-X 
AC9OLLS ALLOY STEEL. It 
describes the properties 
and characteristics of this 
material and offers 
information on its, 
fabricating and welding 
properties 


NATIONAL STEEL gig CORPORATION 
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ALL-WEATHER 


OPERATION ASSURED 





¢ 
will JANITROL LIQUID HEATERS 


It's a cold hard fact that reliable operation in any weather—right down 
to 65° below zero—is a tough spec for any vehicle. But it’s a requirement 
that can be met in full with Janitrol liquid heaters—as severe tests have 
proved repeatedly. On the USAF bomber tow tug built by Euclid Road 
Machinery Company, for example, positive starting was accomplished without 
speciai fuel capsules at -65°F after a 72-hour cold soak, and engine 
temperature jumped to the 155° to 165°F range well within 60 minutes. 

If you're responsible for protecting investments in any vehicles or 
stationary engines or mobile power plants, gasoline or diesel powered, you'll 
do well to look into the 6-year long record of Janitrol liquid heater 
reliability. Your nearest Janitrol representative is always at your service. 


ra a 
Fy 
HEAT WHEREVER YOU WANT IT , janitrol 


AIRCRAFT-AUTOMOTIVE DIVISION SURFACE COMBUSTION CORP., TOLEDO 1, OHIO 


. 
F. H. Scott, 225 Broadway, New York, N. Y. * C. B. Anderson, 2509 W. Berry St., Ft. Worth, Tex. © L. A. Curtin, 7046 Hollywood Bivd., Hollywood, Colif. * F. H. Scot? ' 


4650 East-West Highway, Washington, D. C. * Phil A. Miller; Frank Deak, USAF Coordinator, Central District Office, 400 Dublin Ave., Columbus, Ohio * Headquarters, Tolede, Onio 
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On the double © 





--- WHEN THE GOING IS ROUGH 


About a million and a half yards of tough, loamy 
material had to be moved when Cecil Field’s two 
new jet plane runways went in. Each of the double 
runways at the Florida field is 9,400 feet; average 
haul distances ran from 41% to 5 thousand feet. To 
move all that soil and sand that distance in a hurry, 
G. Defelice & Son of New Haven, 
Conn., turned loose ten “Caterpillar” DW20 Trac- 
tors with ten W20 Wagons. Also on job were D8 


Tractors, No. 80 Scrapers, No. 12 Motor Graders. 


Contractors L. 


The DW20 Tractor is all-Caterpillar” built, 
with power and capacity precisely balanced. It de- 
livers a steady 225 HP at the fiywheel and has good 
gives 


lugging qualities. Three-point suspension 
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smoother oscillation and roadability, does away 
with frame twisting, prevents overloading of any 
one tire, wheel or spindle. Pulling a loaded wagon, 
the DW20 can hit 26.6 m.p.h. 

The W20 Wagon hauls 25 heaped yards or 17 
struck. A hydraulic ram regulates its doors from 
the driver’s seat and dumping can be accurately 
controlled. And its huge, open-top hopper is an easy 
target for shovel operators. 

Fred Sebastian, Project Manager at Cecil Field, 
summed up this big yellow team: “They can’t be beat 
for power, speed and efficiency. They've far ex- 
ceeded our expectations.” 


CATERPILLAR, proria, 1LLeNots 








sight as he charged throug . 
to meet the foe in head-on battle. His plate 
armor was ingeniously designed to protect 
him from sword and spear, battle axe and 
hammer. The Knight whose armor pro- 
vided the best protection and offered the 
greatest mobility usually returned the victor. 
History tells us that metal craftsman of the 
Middle Ages* vied with one another to 
develop better protection for their warriors. 
Then as today, applied talents in the design 
and metallurgy of armor plate proved the 
decisive factor in combat. 


*ARMOR AS IT WAS 












armor plate for tanks. We engineer the 
parts, tool for their most economical pro- 
duction, work with our subcontractors in 
closest contact with procurement, produc- 
tion and inspection. 

Now from these centrally coordinated fa- 
cilities a steady flow of flat or formed, fully 
machined tank components is reaching all 
major producers. If you have a need for 
armor plate or are interested in a redesign 
program for greater economy or speedier 
production, your inquiries are invited. 


plant 


oF tae. 
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Story i in two parts 


process equipment for refineries, chemical plants 


The story of American business is now divided into 
two nf dni parts: production for industrial re- 


quirem nts and production for de fense 


The activities of American Locomotive are typical 
of the way many companies are meeting these dual 


needs of today’s semi-military economy 


From one group of Alco production lines, for ex- 


ample, come Diesel-electric locomotives for railroads 


ind power plants stationary Diesel engines for 


pipeline pumping stations and power plants. 


And from other facilities roll the army's medium tanks 


nickel- 


Atomic Energy Commission 


jet engine containers for the Air Force 


plated pipe for the 


It is this side-by-side production for both defense 


and industry that helps make America secure 


AMERICAN LOCOMOTIVE COMPANY 


producing both industrial and defense products 
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REMARKS Need better tubing perform- 
ance? Want easier, lower-cost fabri- 
cation? In Bundyweld, you buy the 
industry's most versatile, depend- 
able tubing -- backed by engineering 
skills dedicated to helping Bundy 
customers save time, materials, 
money. 





> y , 4 7 
~ An y's for catalog or for help on your 
were tubing idea or tubing problem. 
BUNDY TUBING CO., DETROIT 14, MICH. 





Leak proof Lightweight 


* High thermal h easily 

High bursting point Takes plastic coating 

High endurance limit Scale-free 

Extro-strong Bright and clean 

Shock-resistant No inside bead 

Ductile Uniform 1.D., O.D, 
DOUBLE-WALLED FROM A SINGLE STRIP 


WHY BUNDYWELD IS BETTER TUBING re 


<q 


N 7 3) WF. | a td | \ NOTE the exclusive 
' d q oe , patented Bundyweld 

e . = . a / beveled edges, which 
aw J RR [ afford a smoother 

- joint, absence of beod 


Bundyweld starts as continuously rolled possed through o fur- Bundyweld, double- —_— 

a single strip of twice crovnd loter nece. Copper coct walled and brazed = »” ond chance for 
copper-coated steel ally into a tube of ing fuses with steel. through 360° of wall! To %* O08. 
Then it's as uniformthickness,and Result . . contact 

Bundy T istrib Cambridge, 42, Mass.: Austin-Hastings Co., inc. 226 Binney St . Chattancoge 2, Tenn. Peirson-Deckins Co. 823-824 
Chattanooga Bank Bidg. @ choos poe iesten Hickey Co., 3333 W. 47th Place © Elizabeth, ‘New Jersey: A. 8. Murray Co, inc, Post Office Box 476 © 3, Penn. 
Ruton & Co. 1717 Sansom St Sen Francisco 10, Calif: Pacific Metals Co. Lid. 3100 19th St . Seattle 4, Wash.: Eagle Metals Co. 4755 First Ave., South 
Torente 5, Ontario, Canada: Alloy Metol Soles, itd. 8) Fle Fleet St. E. e Bundyweld nickel and Monel tubing is sold by distributors of nicke! and nickel alloys in principal cities. 











any leckage. 
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TO HIT TARGET 
from unstable decks of “—* 























A rolling, pitching ship...under attack from speedy, diving 


aircraft...counts on its anti-aircraft guns for protection 
f 


these guns must be able to stay on the target regardless o 
sea conditions. That’s why the Ford Instrument Company 


was called on to design and build a control system that tracks 


and holds the target range with deadly accuracy 


You can see why a job with Ford Instrument offers 
young engineers a challenge. If you can qualify, 
there may be a spot for you in automatic control 
development at Ford. Write for illustrated brochure 
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This is typical of the problems that Ford has solved since 
1915. For from the vast engineering and production facilities 
of the Ford Instrument Company, come the mechanical, 
hvdraulic, electro-mechanical, magnetic and electronic instru 
ments that bring us our “tomorrows” today. Control prob 
lems of both Industry and the Military are Ford specialties 


FORD INSTRUMENT COMPANY 
DIVISION OF THE SPERRY CORPORATION 
31-10 Thomson Avenue, Long Island City 1, N. Y. 
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INTERNAL-EXTERNAL 
GEAR SHAVING 
MACHINES 


For the Precision 
Finishing of Gears 
Up To 120" PD 


Other models available for gears 
up to 220" PD 


SPUR AND HELICAL 
GEAR SPECIALISTS 


ORIGINATORS OF ROTARY SHAVING 
AND ELLIPTOID TOOTH FORM 


1 < NATIONAL BROACH & MACHINE CO. 


— 5600 ST. JEAN + DETROIT 13, MICHIGAN 
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TODAY 


—complete output of the sonoTONE-designed Sintered-Plate Nickel Cadmium 


storage battery is consigned to the United States Government exclusively. 


—this great new battery — developed and now being produced by 
SONOTONE—will be made available to American industry for civilian 
use. Inquiries regarding its availability for defense contracts and 


eventual commercial use are invited. 


the battery the world is waiting te use 


BATTERY DIVISION 


SONOTONE CORPORATION 


Elmsford, New York 
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Remington Rand Methods News 





Let’s talk control methods at 
Cleveland Maintenance Show 


Many types of effective records for maintenance control can be 


studied at Booths 507 and 511, Public Auditorium, Jan, 19-22 


For profitable new approaches to the 
record-keeping problems of a mainte- 
nance department, there's nothing like 
seeing how other firms get results. Also, 
at the Maintenance Show, we will intro- 
duce to you a new idea or two in mainte- 
nance control demonstrated for the 
first time anywhere. 

And, naturally, we will show you many 
of the production and materials control 
methods described in our manual X-1268. 
If you can’t visit with us in Cleveland, 
be sure to send coupon below for helpful 
literature on subjects of interest to you. 


Resingiv? Hund 





Look to your preventive 
maintenance record for 
help in keeping plant 
output at peak 


As production equipment grows more 
complicated, a breakdown becomes more 
costly. Preventive maintenance control is 
more vital than ever for plant efficiency. 
Your records must help prevent the fail- 
ures or else! 

Maintenance superintendents who 
have a healthy hatred for paperwork al- 
ways like our simplified visible methods 
which maintenance control with 
minimum clerical work. 


give 


| 
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These methods visually signal the next 
inspection date for every piece of equip- 
ment; tell what inspection is needed; 
permit scheduling of work ahead. Every 
man’s time can be planned for maximum 
efficiency. Maintenance work loads can 
be stabilized. 

Also, these methods eliminate the 
guesswork on proper interval between 
inspections. Decisions can be made on 
the basis of actual experience for each 
type of equipment. 

Likewise, the records help fix respon- 
sibility for an unnecessary breakdown; 
revealing whether the failure was due to 
operator abuse or careless maintenance 
work. 

The plant engineer gets all the facts 
for determining when it will pay to re 
place a part or machine. He has a com- 
plete and convenient history of servicing 
and repair costs, as well as depreciation 
on the equipment. 

These methods are flexible; can be 
adapted to your own special needs. See 
how they have been tied in with pre 
ventive maintenance manuals; adapted 
to special types of equipment such as 
electric motors; etc. 

Study the procedures and methods 
as well as preventive maintenance and 
property successfully in 
many well-known plants. Ask for 
folders KD-656 and KD-705, also for 
methods file MC-727 which is available 

on a ten-day loan. 


records used 


Get better maintenance 
from smaller inventory 


There's a firm of 2,000 employees oper- 
ating on a total maintenance inventory 
of only $30,000 which turns over at the 
rate of nine times a year. What's more 
they don’t have to worry about running 
short of any part or material needed to 
keep the machines running. 

This achievement was made possible 
by centralizing the inventory records and 
the purchasing of maintenance supplies 
under a control system which Remington 
Rand designed and installed 

Previously, individual department 
heads had done much of their own buy 
ing. This led to wasteful duplication of 
stocks. Likewise, they passed up the 
valuable savings of volume buying be- 
cause each plant bought from its own 
sources. Nor could they get the service 
which comes with planned buying 

Previously, an entire department 
might be shut down for lack of a single 
part in the stockroom when it was 
needed. Now the stocks fall 
below a safe minimum on any item with 


cannot 


out management knowing about it 

Let us show vou how such a system 
can work for small plants or large - 
with minimum paperwork. Ask for our 
new methods file MC-802. 





QUICK RELIEF FOR COMMON 
MAINTENANCE HEADACHES 
A small part can give you a big 
pain when it’s the wrong part 
Poor description of parts and mate- 
rials brings all kinds of trouble 
shortages and repair delays, dupli- 
cations and overstocks. But the cure 
is simple. Identify and classify eac h 
item properly so it can be referred 
to by exact number at every step 
from purchasing to costing See how 
our engineers have helped other 
firms accomplish this at minimum 


Ask for booklet BSD-10. 


cost 











Management Controls Reference Library 
Room 1636, 315 Fourth Avenue, New York 10 


Please 
X-1268 
M¢ 


circle the literature you desire 


KD-656 KD-705 
MC-802 BSD-10 
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WHY USE 370 5 TRUCKS... 
WHEN ONLY ONE Witt D0? 


In many plants a Dempster-Dump- 
ster, like the one above, operated by 
only one man, the driver, has replaced 
3 to 5 conventional trucks and crews. 
The reason for this is that one truck- 
mounted Dempster-Dumpster serves 
scores of Dempster-Dumpster Detach- 
able Containers up to four times the 
capacity of the average dump truck 
body. These containers are built in a 
wide variety of designs best suited 
to the type of materials handled—be 
they bulky, light or heavy . . . solids 
or liquids . . . trash or rubbish. Con- 
tainers are conveniently located at ac- 
cumulation points inside and outside 
buildings. To illustrate the flexibility 
of the Dempster-Dumpster System in 
handling all types of materials in your 
plant, we show, at right. a few of the 


dozens of Dempster-Dumpster Con- 
tainers built to meet every bulk ma- 
terials handling need. And remember, 
one truck-mounted Dempster-Dumpster 
handles all containers. regardless of 
capacity or design. 


The Dempster-Dumpster System 
eliminates standing idle time of crews 
and trucks . . . eliminates re-handling 
of materials . . . increases efficiency, 
sanitation and good housekeeping . . . 
cuts cost of truck equipment and op- 
eration tremendously. Without ques- 
tion, it’s the most efficient and lowest 
cost method of bulk materials handling 
by truck ever devised! The chances 
are this system will save you thou- 
sands of dollars annually. This equip- 
ment manufactured and sold exclusive- 
ly by Dempster Brothers, Inc. 


WHEN A CONTAINER IS FULL, the Dempster-Dumpster picks it up, hauls to desti- 
nation and dumps the materials or sets load down intact. These three simple 
operations, shown above, are hydraulically controlled by driver in truck cab. 


DEMPSTER BROTHERS, 913 Shea Bldg., Knoxville 17, Tennessee 
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Drop Bottom Centainer built 
up te 10 cu. yd. capacity te 
handle heavy materials. 


Tank Type Container meet- 
ing A.S.M.E. specifications. 
Capacities up to 1,200 gal- 
lons 


Tilt Type with Converged Lip 
for han fine aggregate, 


n 
wet or fluid materials. 


Ss 


Drop Bottom Pressed Steel 
Type for lighter service. 


io 


Universal Type built up te 
12 cu. yd. capacity with tep 
and end doors. 


yd. container with 
casters for handling 


waste blast sand. 
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when you buy presses... 
take a close look at 


LOR Rie OY 1OFf% 


DANLY gives you a completely automatic oil lubrication system— 
built in “preventive maintenance’ — that assures an ample supply 
of lubricant to all wear points at all times. It saves hundreds of hours 
of routine maintenance, press down time is greatly reduced — and 
your presses are positively protected against damage due to lubri- 
cation failure or neglect! 


DANLY MACHINE SPECIALTIES, INC. 


2100 South Laramie Avenve, Chicago 50, Illinois 


AUTOMATIC GUARDIAN OF PRESS LUBRICA- 
TION .. . This Danly-engineered switch 
monitors the flow of oil to the vital drive- 
shaft bearings. Should oil flow stop in any 
line, this switch also stops the press im- 
mediately before serious damage occurs 
and also indicates the faulty line. 


MECHANICAL PRESSES 50 TO 3000 TONS 


HYDRAULIC METALWORKING EQUIPMENT 


CONTINUOUS AUTOMATIC OlL LUBRICA- 
TION INCLUDES GiBS . . . Cutaway view of 
typical Danly Press shows how vital wearing 
surfaces ore protected by the Danly com- 
plete automatic oi! lubrication (in color) 
system. Oil gib lubrication permits extra 
close slide olbutnanh longer die life. 


Te eotti Less to nu a DANLY PRESS! 


BER BE & 


Single Action Autoteed Underdrive Gap Frame Double Action 
Straight Side Single, Double, Straight Side 
Triple Action 





Why can’t this be an 
ALUMINUM DIE CASTING? 


This challenge was thrown at us by a leading 
automobile maker. 

“It’s possible,” we agreed. But . . . the clutch 
housing also supports half the engine’s weight, it 
is highly stressed, must absorb vibration. Could 
a die casting economically be made that strong? 

An Alcoa Development Program was started. 
With the auto maker we drew up designs. We 
selected our strongest die casting alloy; poured 
sand castings from it; machined it to the dimen- 
sions of the die casting design. 

Shear static loads and bending stresses were 
measured. Brittle lacquer and strain gages show 
us stress concentrations. Castings, engine and 
transmission were assembled, then run with an 
unbalanced shaft to measure dynamic stresses. 


With the auto maker we modified designs. Die 
castings were made. We repeated the laboratory 
tests while the auto maker made road tests. The 
first stressed automotive die casting was a success. 
25°% stronger in shear, 10°; stronger in bending, 
100°; better in fatigue life than the original 
clutch housing. Only 4% as much weight as 
the original cast-iron housing. And 15% lower 
in cost. 

This case is typical of the engineering problems 
Alcoa men undertake and solve. The same re- 
search, test and development facilities stand 
ready to help you make the best possible use of 
aluminum for defense needs. 

. "** COMPANY OF AMERICA 

850-A Gulf Building * Pittsburgh 19, Pennsylvanio 


VAT COA - 


ALUMINUM 


COMPANY AMERICA 
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A PRECISIONAIRE STANDARD SPINDLE 
SHOWS WHETHER A HOLE IS: 


PRECISE DIAMETER OUT OF ROUND 


A Precisionaire and standard spindle shows you in- 
stantly whether a hole is dimensionally O.K.—and, 
if not, what the error is, where it is, and how much. 


Precisionaire spindles prevent accepting bad parts in 


Receiving Inspection. In Production Inspection they 
TAPERED | BELLMOUTHED show when and how to adjust a machine before scrap is 


produced. They prevent passing incorrect parts in 
Final Inspection. 
: Other Precisionaire spindles and fixtures for single and 

' multiple gaging of internal and external diameters, 
BARREL SHAPED HOURGLASS 


squareness, concentricity, center distance, etc., are 
readily available. 


A PLUG GAGE SHOWS YOU ONLY 


| 

Whether the hole being checked will 

assemble with a mating shaft of known 4 
diameter—!t cannot measure any con- . 

dition shown at the left. 


Stock Delivery on Precisionaires—4 weeks delivery on Standard Spindles and Master Settings Rings 
Sizes .125 to 4.000". See your Sheffield Representative or write for new Precisionaire Catalog. 


ne Sheffield corvonsnon 
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a Another Industrial Leader... “EK 


LOCK JOINT Pipe Company 


chooses 


LURIA Siandardized Buildings 


Luria provides the permanence and flexibility 
of CUSTOM-BUILT STRUCTURES... 
without sacrificing the advantages of 

STANDARDIZATION 


When a project covers 30 acres and includes 7 Luria 
standardized structures, you can be sure that it is 
planned for permanence. And the Columbia, 5. C., 
plant of the Lock Joint Pipe Company achieved 
permanence without expensive custom buildings; 
Luria Standardized Buildings met and surpassed the 
most stringent building code requirements. Further, the 
flexibility of Luria Buildings made possible the spe- 
cialized arrangements and architectural treatments 
needed by this manufacturer... without sacrificing 
the speed or economy of standardization. 
Have you discussed your expansion program 


with a Luria representative? It pays! 


eee 
— 


SI a ae 
LURIA ENGINEERING company 


500 FIFTH AVENUE, NEW YORK 36, WN Y. 
e CHICAGO ¢ WASHINGTON, D. C. 


District Offices: ATLANTA e¢ PHILADELPHIA © BOSTON 
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The illustration above represents a sig- 
nificant milestone in the development of 
improved new methods of ordnance manu- 
facture. It is a copper shaped-charge compo- 
nent deep-drawn toa wall tolerance of .001”. 


The precision deep-drawing method devel- 


oped by Eastern Tool & Mfg. Co. permits 
fast, accurate production of ordnance com- 
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@u Portrait of an Achievement 


ponents in a variety of metals, a great 
improvement over the slow, tedious ma- 
chining methods formerly used. 

Although the deep-drawing facilities of 
Eastern Tool & Mfg. Co. are at the present 
time fully occupied with ordnance manu- 
facture we welcome inquiries from inter- 
ested manufacturers. 


Send for our new descriptive booklet No. 100. 


Gast eve 


TOOL & MFG. CO. 


Wire Forming * Metal Stamping * Deep Drawing 


Belleville 9, N. J. 


Eastern Tool & Mfg. Co. press lines 
deep-drawing two sizes of shaped 
chorge components 





SILECTRON c-corss... BIG or LITTLE 


/ ; ‘ 
any quantity and any size 


For users operating on government schedules, Arnold is now produc- 
ing C-Cores wound from \%, 4, 1, 2, 4 and 12-mil Silectron strip. 
The ultra-thin oriented silicon steel strip is rolled to exacting toler- 
ances in our own plant on precision cold-reducing equipment of the 
most modern type. Winding of cores, processing of butt joints, etc. 
are carefully controlled, assuring the lowest possible core losses, and 
freedom from short-circuiting of the laminations. 

We can offer prompt delivery in production quantities—and size is 
no object, from a fraction of an ounce to C-Cores of 200 pounds or more. 
Rigid standard tests—and special electrical tests where required—give 
you assurance of the highest quality in all gauges. @ Your inquiries 


are invited. 





-SUBBDIARY OF ALEGHENY LDLUM STEL CORPORATION 
General Office & Plant: Marengo, Minos 
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It climbs like a billy goat, 
Pulls like an ox; 
Ordnance planners 


Were smart like a fox. 


( Definitely an EAGER BEAVER ) 


se 
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REO MOTORS, INC., LANSING 20, MICHIGAN 
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at the GLENN L. MARTIN COMPANY... 


it’s the REMINGTON 


Llbtlii-consmy- 


typewriter for their 


CORRESPONDENCE 
SPECIFICATIONS BLUEPRINTS 
CHARGE ORDERS BILLS OF MATERIALS 
PARTS LISTS 
MATERIAL REVIEW REPORTS 
QUALITY CONTROL LOGS 
GROUND AND FLIGHT LOGS 


DATA SUMMARIES 


Remington Electri-conomy Typewriters 
at work at the Glenn L. Martin Co. 


A veritable stream of paperwork starts flow- 
ing the very second Glenn L. Martin Com- 
pany receives a contract to design and build 
a plane. Preparing all this paper may well 
be compared to the actual building of the 
plane... standardization, quality, accuracy, 
uniformity and interchangeability are all of 
paramount importance. That's why you will 
find Remington Electri-conomy typewriters 
at work throughout the Martin plant in 
Baltimore. 

Increased typing production . . . hand- 
some, uniform typescript... 16 or more crys- 
tal clear carbon copies at one typing... 
sharp, clean stencils ... and a new high in 
operator morale because of its amazing 
electric ease of operation are just a few of 
the many Plus-Values to be experienced 
with the Electri-conomy. 

Send for rree Booklet, “TAKE A LETTER” 
(RE 8499). Address requests Room 2575, 
315 Fourth Ave., New York 10. 


7 Ftand. 
Memingtor. THE FIRST NAME IN TYPEWRITERS 
mw € 
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Looking For Machines 
To Help Do 
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Here’s an interesting and commendable record: 
Every machine—agricultural or industrial, 

new or modernized—equipped with a CLARK 
designed transmission-axle driving unit is 
performing with efficiency and dependability. 





This shouldn’t surprise anyone—for 
CLARK brings to the assignment a 
seasoned and resourceful 
engineering experience 

that goes back 35 years. 

The Clark Drive-Unit is on the 
lookout for heavy duty machines 
that might well benefit from 

a closer acquaintance. 


PRODUCTS OF CLARK — TRANSMISSIONS + AXLES + AXLE HOUSINGS + TRACTOR DRIVE 
UNITS « FORK TRUCKS AND TRACTORS + POWERED HAND TRUCKS + GEARS AND 
FORGINGS « ELECTRIC STEEL CASTINGS 

CLARK EQUIPMENT COMPANY « BUCHANAN, MICHIGAN 


Other Plants: BATTLE CREEK and JACKSON, MICHIGAN 
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Squeezed like an 
accordion, welded 
tubing demonstrates 
uniform strength 


@ This compression folding of a section 
of electric-welded steel tubing produces 
no cracks or flaws. Such uniform strength 
is proved in many other severe cold 
forming operations. U. S. Bureau of 
Standards tests show that the weld is as 
strong as the wall, and that it has the 


same qualities as the steel. 


Investigate the economy and physical 
advantages of Brainard welded steel 
tubing in your products. Write Brainard 
Steel Division, Dept. EE-1, Griswold 
Street, Warren, Ohio. An integrated 
producer; offices throughout the U. S. 


—snanonsrese > WELDED STEEL TUBING 


STEEL DIVISION 


SHARON STEEL CORPORATION 
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The new Marion Manufacturing Division plant of Dana Corporation is pro- 
ducing the famous Spicer Needle-Bearing Universal Joint and Propeller 
Shaft assembly so widely used for automobiles, trucks, buses, and tractors. 


The new Aircraft Gear Division at Fort Wayne, Indiana, is the second Dana 


plant to be erected in that city. It is producing highly specialized power transmission 


units with a background of Spicer precision, which for nearly 50 years has been the 


Handard of Che Indust Y 


SPICER MANUFACTURING DIVISION of Done Corporation « TOLEDO 1, OHIO 


ENGINEERING 
TRANSMISSIONS © UNIVERSAL JOINTS © BROWN-LIPE AND AUBURN CLUTCHES 
* FORGINGS © PASSENGER CAR AXLES « STAMPINGS © SPICER “BROWN-LIPE” 
GEAR BOXES © PARISH FRAMES * TORQUE CONVERTERS * POWER TAKE-OFFS © 
POWER TAKE-OFF JOINTS © RAIL CAR DRIVES * RAILWAY GENERATOR DRIVES 
MANUFACTURING 


We Endorse the Junior Achievement Program 








on ROCKETS 
SHELLS 
FUZES 


and other ammunition metal 
components assures the armed forces of 
highest quality, delivery as promised and 


fair price. 


HECKETHORN MANUFACTURING 
AND SUPPLY COMPANY 


Littleton, Colorado 


Contractors to the United States Armed Forces for Rockets, 
Shells, Fuzes, Research and Development 


HECO RESEARCH CENTER—This new ex- 
perimental and testing laboratory is located 
in South Denver, apart from the main plant. 

Its alert staff and modern equipment 
will enable the company to broaden and 
increase its activity in ordnance research 
and development. 
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MATERIALS-HANDLING NEWS 











* Panel Discussions by Bassick, World’s Largest Manufacturer of Casters and Floor Protection Equipment 


* 








Casters Equipped With These Conveniences Make | 


Materials-Handling Easier, More Economical 





Plunger-type Lock Prevents 


Swivel From Operating 


Sometimes it’s desirable to kee 
a caster from swiveling. For ak 
applications, there are many 
standard Bassick Casters which 
can be supplied with the easily 
operated plunger- 
(Ae ae” type Swivel Lock. 
i Complete flexi- 
bility in handling 
oO 
close quarters or 
long hauls. 





Locking Is 
Sure 
| With This 
Wheel Brake 


Exclusive Sprung-W heel 
**Floating-Hub”’ Absorbs 
Materials-Handling Shocks 





In some kinds of materials-handling | 


operations, a simple mechanism is | 
needed to keep a wheel from turning. | 


There’s no substitute for the sure- 
holding action of Bassick’s hand-op- 
erated Side Wing Brake. 





Hold Portable Equipment In 
Fixed Position With This 
Position Lock 


| Install Bassick 

Position Locks on 

portable equip- 

ment, and you can 

hold it in position with an easy, down- 
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Loads are more safely 


and easily moved over | 


rough surfaces when 
carried in equipment 


rolling on Bassick | 
- | “Floating-Hub” Casters. 
This patented construction actually | 


“floats” a spring-controlled caster 
' wheel in the frame, providing tme- 
| chanical resiliency between rim and 
| axle. Even over bumps, all wheels 
keep in contact with the floor. Hence, 
load distribution is always even. 
| That's why Bassick’s “Floating-Hub” 


means sure — ction for highly- fin- | 


— 
oose | 


| ished auto bumpers, ceramic 
| ucts, glass and china ware, 

| loads of small precision parts and 
| innumerable fragile loads. 





ward press of the lock’s foot lever. 
This action places almost 12 sq. in 
of friction locking surface in contact 
with the floor. A slight upward pres- 
sure under the lock’s lever releases it. 


erations, for | 


Boost Materials-Handling 
Efficiency With Grooved 
W heels on Angle Track 


If you have to move ma- 
terials frequently over a 
fixed route, here's a way 





| to do it faster and more economically. 
| Equip trucks and dollies with Bassick 
| Grooved-Wheel Casters and move 
| them on inverted angle iron track. 

| By doing so, you control movement 
| along the route with production-line 
efficiency, and also make movement 
| three times easier than flat wheels in 
| direct contact with the floor. 


Angle iron track is easily installed, 
inexpensive, self-cleaning. Bassick 
Grooved-Wheel Casters operate on 
| the track or in direct contact with 


| the floor. 


They come in 4, 6, 8, 10 in. 
swivel or rigid. 


sizes, 


| 


Write for full details 
— no obligation 
Write us for full data on any of the 
products discussed here, or information 
on any Bassick Caster. Bassick makes 
the world’s largest line with the sizes 
and types for everything you wish to 
move easily, quietly, efficiently. Consult 
our local Bassick industrial distributor 
ee expert advice, backed by our = od 
engineering assistance when n 


THE BASSICK 
COMPANY 
Bridgeport 2, Conn. 
In Canada: 
Belleville, Ont. 


(MAKING ORE FUNDS OF CASTERS © MAKING CASTERS 00 MORE wanna) 
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Deep-sea dog fight 


Our sea battles of the future may be fought by 
high-speed submarines on the eeriest battle- 
ground of all time—deep beneath the sea. For 
the first time in naval history submarines are 
now being designed expressly to track and de- 
stroy other submarines while totally submerged. 

The detection and missile-guiding systems 
which make this possible are the result of bring- 
ing the magic of electronics to problems of 


automatic control and computation too com- 


yf fi ADVANCED ELECTRONICS FOR CONTROL 
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plex for rapid solution by man. Working closely 
with the Armed Forces for 34 years, Arma Cor- 
poration has played a leading part in this field 
in basie research, design, development and 
production. 

Electronics provides a whole new ¢rsenal of 
defense weapons. In important areas of this field 
Arma is pacing the developments. Arma Cor pora- 
tion, Brooklyn, N. Y.; Mineola, N. Y.; Subsidiary 


of American Bosch Corporation, 
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AMERICAN: CHEMICAL Paint 


Technical Service Data Sheet 


~ 
<t=s SS settsesese 


MBLER im) PENNA 
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Subject: HOW GRANODIZING PROTECTS STEEL DRUM SURFACES 
FROM RUST AND IMPROVES PAINT: ADHESION 





NEW DEVELOPMENT IN CONTAINER 
INDUSTRY 

United States Steel Products Division, United 
States Steel Company is now producing grease- 
free, scale-free, rust-inhibited steel drums. A 
chemically clean metal surface plus a ‘“‘Grano- 
dine” non-metallic zinc phosphate coating insures 
maximum finish durability and underpaint rust- 


resistance. 
ae ———— 


% 
‘ 


—— 


ORDINARY PAINTED DRUM after a 
year of exposure to weather is badly 
rusted. Rust was very apparent 
after only one week 


THE PROTECTIVE CHEMICAL 
TREATMENTS 
The Granodizing process embodies the follow- 
ing steps: 

1. Grease and dirt removal 

2. Full scale removal, after welding the 

side seam 

3. Zinc phosphate coating with 
4 


rust after same year's test 


“Granodine” 
. Acidulated rinsing in ‘Deoxylyte” 
solution 


CHEMICALS 


PROCESSES 
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U. S. S. RUST-INHIBITED DRUM 
of similar type shows absolutely no 


WRITE FOR INFORMATION ON ‘’GRANODINE’’ 
AND ON YOUR OWN METAL PROTECTION PROBLEMS 


Port Arthur, Texas, Cleaning Line 


U. S. S. drums about to enter the 400 foot cleaning and treating line. Powerful 
capingument sprays directed at the fabricated shell, head. and bottom. insure 
that the entire interior and exterior of the drum will receive full cleaning and 
rust-inhibiting treatment 


ADVANTAGES OF 
GRANODIZED STEEL DRUMS 


These new phosphate-coated steel drums exhibit many 
advantages for companies using these containers. 


They are chemically clean, “water-break free”’ inside, 
free of contaminating residues such as grease, oil, 
drawing and stamping compounds. When the familiar 
handkerchief test is applied to United States Steel 
Products’ containers processed by their new finishing 
technique, no contamination of any kind is left on 
the cloth. 


They are free of mill-scale. United States Steel Prod- 
ucts is the first steel drum manufacturer to remove 
harmful mill scale completely ahead of the zinc 
phosphate coating stage. 


They are rust-inhibited with a zinc phosphate-coating. 
These new steel drums have the added advantage of 
a non-metallic, paint-bonding “Granodine” zinc phos- 
phate coating. This has been standard practice for 
many years in the automotive and appliance industries 
for long-lasting paint protection and metal preservation. 











CHEMICALS 
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Final Drive Assembly for M-47 Medium Tank 


Prime Contractor: 


THE OLIVER CORPORATION 


Just one example of what Oliver 
is doing... evidence of the facilities 
at your command. 


OLIVER 


The OLIVER Corporation, 400 West Madison Street 
Chicago 6, Illinois 
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PRODUCTS 

and FACILITIES 
Serving Many 
Industries 


Pressed Steel Car Company offers a broad range of products and services 
available to industry throughout the world. Always alert to new processes 
and technological advances Pressed Steel Car Company throughout the 
years has maintained a reputation for more efficient, higher quality 


products. 


ALL OUTSTANDING PERFORMERS —these products range from...... 


e Locomotives and trackwork to cookware 
e Agricultural and farm machines to milk cans 
@ Railroad and industrial cars to oil pumping machinery 
e Industrial trailers and engine lathes to conduit fittings 
e@ Steel tanks to milk can washing machines 


@ Power plants to cellular laminated containers and shelters 


| New York 

Chicago 

| Buffalo 

PRESSED STEEL CAR COMPANY incorrorano | ie 
Honolulu 

london 

Mexico City 

Manila 

San Juan 


6 No. Michigan Avenue, Chicago, Illinois 





ORDNANCE 





| For better insulation . .. weat 
waterproofing ... and resista 
yalvanic corrosion..... use 


~ 
Me AND MORE production executives in many | U C H RO MS EAL 


industries are turning to Pittsburgh's 


Nu-Chromseal Tape to seal lap joints or butt 
seams in metal, wood or fiber, where rivets, bolts 
or screws are used. 


@ Nu-Chromseal Tape is a solid, pliable com- 
pound of fixed width and thickness of unusual 
versatility. It can be used for weatherproofing of 
roof and side panels of motor buses; for caulking 
around fender-to-body seams of motor cars; in 





various seams of marine craft, for sealing water, 
gasoline and oil storage tanks; and as a galvanic 
insulator between dissimilar metals to prevent 
corrosion. It is also an excellent anti-squeak or 
anti-chafe medium between wood or metal mem- 
bers which have a tendency to rub. 





@ Nu-Chromseal is gently adhesive so that it can 
be readily applied under rapid production condi- 
tions. It can be used on units where baking tem- 
perature runs as high as 375 degrees, without 
bleeding or materially changing in character. 
Its pliable consistency permits easy tailoring— 
excess material can be readily trimmed. 


Pittsburgh also offers WELDSEAL 
and FABSEAL Tapes 


@ Weldseal Tape protects spot-welded and hot-riveted 
assemblies from corrosion by sealing seams against 
moisture. 


@ Fabseal Tape is an impregnated fabric that forms a 
complete seal between wood, metal or fiber members. 


s wasesetenes. 


EB 


z 


Samples of these remarkable tapes are available on request 
for experimental work. Our engineers will be glad to 
consult with you without charge or obligation. 


2 


PITTSBURGH PLATE GLASS COMPANY—Industrial Paint Division; 
Pittsburgh, Pa. Factories: Milwaukee, Wis.; Newark, 

Springdale, Pa.; Atlanta, Ga.; Houston, Texas; Los Angeles, f; 
Portland, Ore. Ditzler Color Division, Detroit, Michigan. The 
Thresher Paint & Varnish Co., Dayton, Ohio. Forbes Finishes 
Division, Cleveland, Ohio. M. B. Suydam Division, Pittsburgh, Pa. 


ip PITTSBUR 


PAINTS © GLASS e CHEMIC 
s '.8 Gace: 3S * a on GLASS COMEBEA RH Y 
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For over a decade 
our entire organization and facilities 
have been devoted exclusively to 


the design and production of 


FLARE AND SIGNAL MUNITIONS 
PHOTOFLASH MUNITIONS 


 DETONATOR AND BURSTER COMPONENTS 
FOR AMMUNITION 


= 3 2 


SHELL AND FUZE LOADING 


PRODUCTS, Ine, 


» MARYLAND 


ORDNANCE 





@ Here's a book every engineer should have. It's 
filled with interesting facts. Graphic descriptions. 
Photographs of modern construction projects, 
large and small, that are founded on pressure- 
creosoted piles. 

An interesting book, yes—but informative, too, 
Case histories tell how substantial savings have 
been effected and unusual construction problems 
have been solved by founding permanent struc- 


tures on creosoted timber piles. 


—\\ You'll find this book a valuable reference. Send 
\ for a copy today. There's no obligation involved 
\ 


y » 
_KOPPERS PRESSURE-TREATED WOOD 





4 


KOPPERS COMPANY, INC. Pittsburgh 19, Pa. 
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For... 


Gear Reduction Units 


Aircraft Reciprocating Engines 


Automotive Accessories 
Jet Propulsion Units 
Washing Machines 
Standard & Special Machine Tools 
Electrical Power Equipment 
Business Machines 


If you have a shaft sealing problem, Gits experience 
in these and many other specific applications can 


*Cartridge Seal . . . pressure “ ‘ 
prove of great and immediate value to you. 


balanced . . . requiring 
only 25% more space Write today for FREE illustrated Brochure, or 
than lip-type seals. send us your seal problem. 


GITS BROS. MFG. Co. 


1842 S. Kilbourn Ave. + Chicago 23, lil. 
ane) | 
Gits Lubricating Devices, 
The Standard For Industry For Over 40 Years tt ¥ 
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HELICOPTERS! 


Just as far as you can see! 


And with our precision gears 
they do the most amazing things! 
A lot of the performance in terms of smooth even power 

is due to the precision-made Rotor Transmission 


Manufactured by the Steel Products Engineering Company 


for the Bell Aircraft Corporation. 


For 38 years we have been designing and producing gears, 
gear assemblies, and other components which have 


the highest possible precision characteristics. 


THE STEEL PRODUCTS ENGINEERING CO. 
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Ordnance Machinery 


by Waa 


Here are only a few of the pieces of 

equipment built by W. F. and John 

Barnes for ordnance. In addition to many other indi- 
vidual pieces we have designed and built an entire plant 
for the automatic production of 155 mm high explosive 
shells. Other projects of similar magnitude are now in 
progress. We will be glad to work with you on any ma- 
chining or processing problems pertaining to ordnance. 


Shell Banding Machinery 
Banding equipment is available for a wide 
variety of shell sizes. The photograph illus- 
trates a 105 M M shell ejected from the 
banding head and ready to be automatically 
transferred to a take-away conveyor. The 
automatic features and gentle handling 
methods of the Barnes Banding Machine 
has permitted successful banding of live 
ammunition in renovation programs. 
Notching heads, band resizers, band gaging 
units, band deburring equipment and con- 
veyors have been developed as accessories to 
insure correctly handed cette New shells 
can be banded at rates up to 300 shells per 
hour. The machines are also capable of 
banding shells where specifications call for 
a minimum content of metal in the band. 


Cavity Facing Machinery 
Other developments for ordnance work include machines 
for facing the explosive shell charge. This equipment 
can be furnished to accommodate shells from the 57 
M M to the 8 inch including 2.36, 3.5, 4.5 rockets, and 
the 4.2 mortar. Complete hydraulic operations, an ab- 
sence of electrical controls and motors within the bar- 
ricaded cubicle and full safety interlocks have eliminated 
the need for an operator inside the hazardous area. Signal 
lamps are included to inform the operator of the ma- 
chine’s performance. The machine shown was designed 
for the 3.5 rocket. The Barnes transfer fixtures which 
carry groups of six rockets through 
the facing operation are used 
throughout the load line for other 
operations. 


a. 


PROCESS EQUIPMENT DIVISION 


and 


572 


320 SOUTH WATER STREET, 


Special Conveyors 


Special. conveyors of all types 
have been designed for various 
processing arrangements. The 


illustration above represents but 
one example. Note the three dif- 
ferent types of conveyors. In ad- 
dition, we design and build all 
. types of chip Conveyors. 
\ 


Electrical Circuits 


Complete electrical circuits 

and controls have been de- 

signed by W. F. and John 

Barnes for a wide variety of in- 

stallations. Shown to the right 

is the control desk. The desk 

has switches and pushbuttons 

for manual operation in reg- 

ular or special sequence when 

desired. Manual switches also 

permit sectionalizing the ma- 

chines so that only certain 

parts will work if desired. Lamps on the vertical face of 
the desk burn bright or dim in sequence to keep the 
attendant informed of the status of the machines func- 
tions and to give notice of any misoperation. 


Free Additional Literature 


is available on all Barnes Ordnance 
equipment. Since it is impossible to 
give the complete scope of opera- 
tion in this sere ee | space, we 
invite you to write for the com- 
plete Barnes Ordance book. Ask 
for bulletins 9-153. 


JOHN BARNES 


ROCKFORD, ILLINOIS 
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THE INDUSTRY'S FINEST 
POWER BRAKING SYSTEMS 


On 


Regardless of the size of vehicle or whether the preference 
is for vacuum or air, the trucking industry has come to look 
to Bendix Products as the one source uniquely qualified to 
meet every power braking need. 

Hydrovac, the world’s most widely used power brake, is 
the undisputed leader in the vacuum-hydraulic field. And 
Air-Pak is recognized as foremost in the field of air-hydraulic 
power braking units. 

Products of twenty-five years of practical braking expe- 
rience, these outstanding power braking systems offer 
faster, more positive and better controlled braking. And 
in both the vacuum and the air actucted units, brakes can 
be applied instantly by foot power calone—a constant 
safety factor of tremendous importance. 

That's why on highways everywhere the preference is 
for Bendix* Hydrovac* or Bendix Air-Pak, the Industry's 








> BRAKING HEADQUARTERS for the AUTOMOTIVE INDUSTRY Products i Oe 
BENDIX : Siviiox * SOUTH BEND ee. Division 


Ave., New York 11, N.Y. « 
Eclipse of Canada, Lid. Windsor, Ontario, Canede 


aviation ree 








Steel. 6832 Ibs. lumir 3588 Ib er. 514 Ibs. f Flight Training: 360 


Hundreds of downed American airmen have known and inventiveness are helping to pave the way for 

the thrill of seeing a helicopter appear suddenly from progress in the air, as well as on land, on the sea, 

nowhere. ..to pluck them from treacherous seas, or and under the sea. 

hostile terrain. AMF is proud of its role in American industry — 
American Machine & Foundry Company pro- proud to be one of thousands of companies doing 

duces the twin rotors that give these flying “‘angels their part to keep America militarily on guard. 


of mercy” their wings. AMF’s engineering research Above figures are given with due regard to security. 


AMERICAN MACHINE & FOUNDRY COMPANY 


Executive Offices, 511 Fifth Avenue, New York 17, N.Y. 


AMF does it better—automatically! 


CREATORS AND PRODUCERS OF ELECTRONIC AND MECHANICAL EQUIPMENT FOR THE ARMED SERVICES: Radar antennae and drive units * automatic 
loaders for Army and Navy weapons « elevating and azimuth mechanisms « cooling fans for Army tanks « airplane parts e mobile ovens « electronic 
trainins devices « naval ordnance e« rolled and welded steel products « shell components « silver-zinc batteries ¢ special military projects. 
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The extra 


S BRAKING POWER 





Mighty Bendix-Westinghouse Air Brakes Provide 
Perfect Control on Toughest Logging Hauls! 


Take a 275-horsepower, 15-ton logging tractor and trailer 
rig . . . pile on more than 70 tons of giant timbers . . . add 
mile after mile of treacherous 20% mountain grades and 
you've got a good picture of a job where only the very 
best brakes are good enough. And in the logging industry 
that means only one thing—Bendix-Westinghouse Air Brakes! 7 
That's because these mighty brakes, built by the industry's 
most experienced manufacturer, pay off with the extra 
stopping power and performance that assure the 
safest, surest, most dependable braking action and longest) 
service life in the business. And these are factors that make? 
these mighty brakes your logical choice for any Ordnance 
vehicle. That's why, when you specify brakes, you can be 
sure of the utmost in safety, dependability and 
stamina by specifying Bendix-Westinghouse—the world's 
most tried and trusted air brakes! Performance proven for 
peak reliability on Ordnance vehicles in World War Il. 


Beacixfffecslinghouse 


Asp. THE WORLD'S MOST TRIED AND TRUSTED 


AIR BRAKES 


BENDIX- WESTINGHOUSE AUTOMOTIVE AIR BRAKE COMPANY « ELYRIA, OHIO « BERKELEY, CALIF 











merica’s finest 








TESTS ENTIRE VEHICLE IN CONTROLLED SUB-ZERO WEATHER! Cuts down the time and expense of field-testing by get 
ting rid of all the production, installation and operating ‘bugs’ BEFORE winterization equipment is released for actual duty 





_ 


LOOKING THROUGH A 6-THICKNESS WINDOW INTO THE ARCTIC LABORATORY! Perfection BIG ENOUGH TO TEST TWO 60-PASSENGER BUSES AT THE 


engineers use two direct-reoding and three outomatic recording potentiometers connected to SAME TIME! With nearly 1,000 sq. ft. of floor space in the Arctic 


96 thermocouples to completely thermocouple an internal combustion engine and its components Laboratory, several tests can be conducted at the same time 





new Arctic Laboratory 


Perfection 90° below zero “cold weather” 
laboratory makes possible testing and 
winterizing of entire vehicles and equipment 


That Jeep is being tested in the 
coldest man-made spot you can 
imagine . . . the new Perfection 
Arctic Laboratory where they can 
send the temperature down to 
90° below to facilitate the devel- 
opment and testing of Perfection- 
built engine pre-heaters and 
winterization kits for combat 
vehicles and other equipment. 
It’s the biggest Arctic Laboratory 
in the heating industry; one of 
the largest in existence. 


Over 100,000 Successful 
Winterization Installations 
For 10 years, Perfection engineers 
have worked continuously on the 
development and production of 


Ret 


liquid-coolant, direct-fired-air and 
fresh-air heaters for sub-zero 
service in all types of vehicles 
and equipment. 


Skilled Staff of Winterization 
Experts 
Experienced in helping manufac- 
turers and users in all phases of 
winterization or automotive heat- 
ing, including starting and/or 
stand-by engine heating, person- 
nel heating, space or cargo heat- 
ing and heating for defrosting, 
Perfection engineers, scientists 
and technicians have worked on 
winterization projects in Alaska, 
on the Alcan Highway, in Korea 
and other low temperature 


Headquarters for 


CHlON 


regions. Write or wire for com- 
plete information. Perfection 
Stove Co., 7431-C Platt Avenue, 
Cleveland 4, Ohio. 





Here’s what we do: 


Develop a winterization system 
and adapt heating equipment to it. 


Apply it to the vehicle or equip- 
ment. 


Test it to government specifica- 
tions in our own Cold Rooms. 


Prove that it meets those speci 
fications. 


Guarantee that the equipment 
will go at 65° below. 


Make the drawings for your pro 
duction or produce the systems 
for you. 











ENGINE HEATING ’ 
PERSONNEL HEATING 
SPACE OR CARGO HEATING 
|_SPACE OR CARGO HEATING 
DEFROSTING 














MAKINGS OF A MISSILE 


Many things go into the Makings of a Missile . . . 
electronic tubes, rocket motors, metals, plastics and 
creative engineering talent running the whole gamut of 
the engineering specialties. Fairchild’s Guided Missiles 
Division has this engineering talent— welded into a 
team by experience going back into World War II 
when Fairchild was prime contractor for one of the 
earliest guided missiles. For its experienced missile 
engineering and production organization, which has 
produced missiles for all three branches of the 
Armed Services, Fairchild recently completed this 
country’s first privately built plant devoted 


exclusively to missile development and production. 


=i 


an 


AIRCHILD 
GC. - Z Mi he Liu *. 20 


Wyandanch, L. 1, N.Y 


Other Divisions: Aircraft Division, Hagerstown, Md. 
Engine Division, Farmingdale, N. ¥ 
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You Can Depend On 
QUALITY DIE CASTINGS 
From 


PRECISION’S 


_ Ue 


MAGNESIUM PLANT 
é 


Out of these nine Precision plants comes a 
constant stream of top quality die castings to 
keep the preduction lines of industry moving 
to new high production peaks. Large and small 
users of die castings are assured of on-time 
deliveries of the best die castings they can buy. 

Precision know-how in producing better die 
castings plus superior plant facilities can help 
you meet your production and sales quotas. 


CORTLAND, N. Y. 


BRADLEY-EDLUND DIVISION 
Edlund Drilling and Tapping Machines 
Bradley Forging Hammers 


KALAMAZOO, MICH. 


PRECISION CASTINGS CO., Inc. 
212 Walnut St., Fayetteville, N. Y. 
Syracuse, N. Y. + Cleveland, O. +, Chicago, Ill. 
Kalamazoo, Mich. + Cortland, N. Y. 

onan BP Ww 
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@ It’s the everyday job of Allis-Chalmers 
crawler tractors to meet the exacting de- 
mands of earthmoving contractors — men 
whose very business existence depends 
on the ability of their equipment to handle 
continuous tough digging in rock and dirt. 


@ It is only logical, then, that when the 
need for a giant, 22-ton military tractor 
arose, this same source of experience and 
manufacturing facilities should be uti- 
lized. In cooperation with the Ordnance 
Corps, Allis-Chalmers designed and built 


LLIS- 
TRACTOR DIV 
580 


These tractors are called on to deliver 
peak yardage day after day with a mini- 
mum of time-out for repairs. Every job 
well done is a testimonial to their stam- 
ina, built in by Allis-Chalmers’ 100 years 
of experience and engineering skill 


the M8E2 Cargo Tractor. It transports 
personnel and supplies where trucks can't 
operate. And with various adaptations of 
the basic model, carries ammunition and 
equipment; tows heavy artillery; clears 
wreckage; and does specialized dozing jobs. 


LMERS 


ISION — MILWAUKEE 1, U. S. A. 
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Another Example of 
Beaird Manufacturing Skill 


TRAILER TRANSPORT 


Beaird has recently introduced a line of transports for LP-Gas and 
anhydrous ammonia liquid fertilizer. First in the line is this 5200-gallon 
twin-tank trailer. It has not only been engineered to stand up under long 
rugged service, but has been smartly styled as an attractive traveling 


advertisement for the dealer whose name it carries. 


THIRTY-FIVE YEARS EXPERIENCE in manufactur- 
ing a wide variety of products have made Beaird 
unusually well equipped to handle large production orders 
of ordnance materials. 


Central location near Southwest ports Experienced engineering staff 
Ample supply of Skilled labor Trained inspection department 


Modern manufacturing facilities Strong financial position 


THE J. B. BEAIRD COMPANY, INC. SHREVEPORT, LOUISIANA 


I P| >| | cme | > 


MACHINING FABRICATING STEEL WAREHOUSE 
PACKAGED LP? GAS SYSTEMS CAST STEEL ANHYDROUS AMMONIA PRESSURE 


COMPRESSOR PLANTS FITTINGS EQUIPMENT BULK STORAGE 
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The Finest \ 


ELECTRICAL 
| CONNECTOR 


MONEY CAN 


SCINELI 


YOU PEAK PROTECTION 


\ ASSURES 


AGAINST CIRCUIT FAILURE 





When operating conditions demand an electrical 
connector that will stand up under the most rugged 
requirements, always choose Bendix Scinflex Elec- 
trical Connectors. The insert material, an exclusive 
Bendix development, is one of our contributions to 
the electrical connector industry. The dielectric 
strength remains well above page within 
the temperature range of —67°F to +275°F. It makes 
possible a design increasing resistance to flashover 
and creepage. It withstands maximum conditions 
of current and voltage without breakdown. But 
that is only part of the story. It’s also the reason 
why they are vibration-proof and moisture-proof. 
So, naturally, it pays to specify Bendix Scinflex 
Connectors and get this extra protection. Our sales 
department will be glad to furnish complete infor- 
mation on request. 

* Moisture-Proof « Radio Quiet « Single Piece Inserts ¢ Vibration-Proof « 

Light Weight « High Insulation Resistance + High Resistance to Fuels 


and Oils « Fungus Resistant « Easy Assembly and Disassembly « 
Fewer Parts than any other C tor « No additi | solder required. 


BENDIX SCINFLEX 


ELECTRICAL CONNECTORS 


SCINTILLA MAGNETO DIVISION of 


SIDNEY, NEW YORK 





aviation coarenation 
Export Sales: Bendix international Division, 72 Fifth Avenue, New York 11, N.Y 
FACTORY BRANCH OFFICES: 118 E. Providencia Ave., Burbank, Calif. © Stephenson 


Bidg., 6560 Cass Ave., Detroit 2, Michigan * Brouwer Bidg., 176 W. Wisconsin 
Avenve, Milwaukee, Wisconsin © 582 Market Street, San Francisco 4, Californie 
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Special Steel 


requirements? 


“em EA my RELIANCE 


= drawn, a rolled or 
centerless ground 


CARBON, ALLOY, 
STAINLESS STEEL, K-MONEL 
BRONZE, ALUMINUM 


Rounds, Squares, Flats or Special 
Shape Sections in Wire Sizes, in 
Coils or Cut to Length 


Complete Chemical and Metallur- 
gical Laboratory Facilities Available. 


Principal Producers of Ball-Bearing 
and Armor-Piercing Shot Steel. 


@ Aeliance Division 
EATON MANUFACTURING CO. 


Office and Plants: MASSILLON, OHIO 


Soles Offices: New York © Cleveland © Detroit 
Chicago ©* St. Lovis © Sean Francisco * Montreal 
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uct ES CHRYSLER AIR RAID SIRENS 


To Alert an Entire City the Size of ATLANTA 


I" SECONDS... a great city like Atlanta, Georgia, 
with more than 330,000 people and an area 
of thirty-seven square miles, can be warned 
of impending danger. A remote-controlled sys- 
tem of just thirteen Chrysler Air Raid Sirens 
could do the basic job. Compare this number 
with the necessary quantity of any other warn- 
ing device and you will understand the im- 
portance of selecting Chrysler . . . the siren 
sounding the “loudest warning ever heard.’’ 
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Smaller communities, too, will find the Chrysler 
Siren ideal for their protection . . . because, thanks 
to its own individual power plant, the Chrysler 
Siren can also be operated manually, independent 
of any system, from a fixed location or from a 
moving truck or boat. 


Powered with its own mighty 180-horsepower 
Chrysler V-8 Industrial Engine, each Chrysler 
Siren delivers up to 173 decibels of sound, ranging 
from a deep-throated roar to a shrill scream. Under 
favorable conditions this sound carries four miles 
in every direction from the rotating Siren. 
Chrysler Siren Engineers stand ready to assist 
any community in planning its protection. 
For additional information on the Chrysler 
Siren and the protection required for your 
community, write: Dept. 412, Siren Layout 
Service, Industrial Engine Division, Chrysler Cor- 
poration, Trenton, Michigan. 


CHRYSLER 


AIR RAID SIREN 


Defense is a vital need, shared by all. 
Join and assist the Civil Defense 
group in your area. 





The Men Behind 


"The Men Behind the Guns" = 


— errr 


— 


Among the most urgent necessities of our national security pro- 
gram is steel ...cast and fabricated for combat and used in a 
thousand other ways. Men at Blaw-Knox work around the clock 
to supply material and equipment so urgently needed by our 
armed forces . . . for fighting, for protection, for transport, for the 
many other functions of the nation’s preparedness program. 


BLAW-KNOX COMPANY 


2127 FARMERS BANK BUILDING « PITTSBURGH 22, PA. 
A Pacemaker for American Initiative and Ingenuity 
OPERATING AND SALES DIVISIONS—Blaw-Knox * Blaw-Knox 
Sprinkler® * Buflovak Equipment * Buflovak Midwest Co. * Chemical Plants* 


* The Foote Company, iInc.** * Lewis Foundry & Machine * National 
Alloy Steel * Pittsburgh Rolls * Power Piping* * Union Steel Castings 


*Operotes as a division of Blaw-Knox Construction Co ** Subsidiary of Blaw-Knox Co 


%® AWARDED SEVEN "E's" DURING WORLD WAR lf 


BASIC PRODUCTS 
FOR INDUSTRY 


% Rolls for Steel & Non-Ferrous 
Mills 
Rolling Mills & Auxiliary 
Machinery 
Open Steel Flooring 
Prefabricated Piping Systems 
Open Hearth Furnace 
Equipment 
Fire Protection Equipment 
Chemicc! & Food Processing 
Equipment 
Concrete & Asphalt Rood 
Paving Machinery 
Complete Chemical & 
Processing Plants 
Radio, Television & 
Transmission Towers 
Heovy Stee! Castings 

*% Heat & Corrosion Resisting 
Alloy Castings 
Steel Forms for Concrete 
Construction 
Contractors Equipment 
Clamshell Buckets 


RECENT CATALOGS AND BULLE. 
TINS detailing practically all Blow 
Knox products cre available, and 
any literoture you request will be 
forwarded by return moil. 
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29 airlines ~ 
invite you to fly the Convair 


More airlines have chosen the Convair than any other modern passenger plane: WELCOME ABOARD THE Convarr! 


Now Flying Pan American Aerovias Venezolanas Twenty-nine leading airlines at home and 
Aerolineas Sabena-Belgian (Venezuela) 4 

Argentinas Swissair (Switzerland) Canadian Pacific abroad proudly invite you to fly the Convair 
American Trans-Australia Chicago & Southern = “i : 
Broniff United C.M.A. (Mexico) ...the world’s most popular passenger plane. 


C.A.TC Western Cruzeiro do Sul ( Brazil) 
Continental Soon to Fly Delta 


Ethiopian Aero O/Y (Finland) Hawaiian , » —_ . a) anf 
Siesta teaueennemiemen, ad make your next flight a Convair. 


K.L.M. Royal Dutch Philippine 
Mid-Continent 1 one Pioneer 
Northeast Xx eee 
Orient x - : > 


San Diego & Pomona, California + Fort Worth & Daingerfield, Texes 


Ask your favorite airline or travel agent t6 


As a transport-trainer for the U.S. Air Force, the Convair is setting 
new records for versatility and performance ... another evidence of Convair's ENGINEERING TO THE Nth POWER 
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an 
product 


AC or DC 


made by 


AGE 


for 


Armor Welding 


the BEST 

for any weld... 
on all types 

of stainless steel 


Retain Strength 

@ The great strength of stainless steel— 

used widely in all manufacturing including military 
work—is limited by the quality of welds which 
seal the joints. So you must choose electrodes 
with care to retain full strength. 


Page offers you a full line of stainless steel armor 
welding electrodes, AC or DC, made to present 
Ordnance specifications. Arc is stable under 

all conditions. The metal flows smoothly. Slag is 
clean and easily removed. The coating resists 
cracking down to very short stubs. Available 

in 10-lb. lined, hermetically sealed, reclosable cans. 


Se Sure... Specify 
PAGE STAINLESS STEEL 


ELECTRODES PAGE 
Welding 


PAGE STEEL AND WIRE DIVISION Electrodes 


AMERICAN CHAIN & CABLE 


Monessen, Pa., Atlanta, Chicago, Denver, Detroit, 
Los Angeles, New York, Philadelphia, Portiand, 
San Francisco, Bridgeport, Conn 





ATOMIC ENERGY 





URANIUM PROCESSING 

What does the Atomic Energy Com- 
mission do with the uranium ore we buy 
from the Colorado Plateau, from Canada, 
from the Belgian Congo, or from other 
sources? First of all, we refine the ore 
Then the refined product is divided into 
two streams. One is converted into ura 
nium hexafluoride and goes to the isotope- 
separation plant at Oak Ridge. The other 
is converted into metallic uranium and 
goes to the plutonium plant at Hanford 
These conversion processes are compli 
cated and costly but not particularly novel 
in kind 

Che Oak Ridge plant is entir 
in character since no separation of is 
topes on an industrial scale had ever been 
achieved before it was built. I will not 
describe the process but merely remind 
you that the product of the process is 
Uranium 235 

Once we have obtained Uranium 235, 
we fabricate most of it into parts for 
atomic bombs. We use some of it as 
atomic fuel for very special reactors built 
for experimental purposes, and we expect 
to use more for the production of power 
where the advantage of this highly con- 
centrated fuel outweighs its very great 
cost. Natural uranium is unsuitable for 


any of these purposes 


Unique Plant 
The Hanford plant in the State of 
Washington is again unique and unprec- 
edented. It consists of nuclear reactors 
using uranium metal with its natural mix- 
ture of Uranium 235 and Uranium 238. 
Fission occurs in the Uranium 235, and 
the neutrons from that fission produce 
plutonium in the Uranium 238. The pluto- 
nium is then separated from the surround- 
ing mixture by chemical processin 
rhe energy released by the primary 
sion of Uranium 235 is, unfortunately, 
wasted at the present. In fact, one of our 
greatest problems in the Hanford plant is 
to get enough of the Columbia River flow- 
ing through the reactors to take away the 
heat that is generated by the fission proc 
ess. Like the product Uranium 235 from 
e Oak Ridge plant, the plutonium com- 
m the Hanford plant is fabricated 
weapon parts 
Obviously what we are actually doing 
g way from the ideal breeder re 
t ch would convert the energy 
stored in both Uranium 235 and Uranium 
238 into useful power. All we are doing 
is to extract the Uranium 235 or to use 
some of it to make plutonium. Why aren't 


we making power? Why do we even 
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Manuracture OF ENGINES for 
the use of our Armed Forces is a 
major phase of Continental Motors’ 
operations, of course. Yet it by no 
means sums up the company's 
activities with a bearing on the 
national well-being, for Continental 
is also a major source of power 
for hundreds of civilian jobs vital 
to our economic strength . . . You 
find it in leading makes of special- 
ized equipment in construction and 
industry, and on highway and 
farm. You find it also in the air. 
In fact, the majority of all utility 
planes serving industry and busi- 
ness today—speeding executive 
travel and getting more things 
done—fly with dependable, time- 
proven Continental power. 























PRODUCTS OF SPECIALIZED EXPERIENCE DATING FROM 1902 


Continental Motors [orporation 
MUSKEGON, MICHIGAN 
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Atomic Energy 


PROVIDING A throw away by pr ult 


ford? 


THE Fundamentally 


tact that the chair 
ur as readily as 


explanation 


IN 
COMPACTNESS 


AND 


Advances in military aircraft design, 

demand miniaturization of electronic 

components to achieve weight and 
rnecrsiow made bulk reduction. For such applications, 

Magnetic Metals Company 
processes thin gauge alloys to produce core parts 
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Atomic Energy 


by a conventional coal-fired steam 

plant would be more than made up by 
the value of plutonium produced as a by- 
product. Obviously the crucial question 
such a plant as this is the question of 
how much plutonium does the Govern- 
ment require for military purposes and 
how long is it going to continue to buy 


plutonium ? 


Power Breeding 


rhe second avenue toward atomic power 

LOM asis is the so-called 

deally, a power breeder 

ral uranium as a 

5 split up in a 

reaction yuuld furnish heat but 

uld also pre ce plutonium in the 

rounding Uranium 238. This pluto- 

im would in turn undergo fission, pro- 

xy more energy and more neutrons 

would again produce more pluto- 

Uranium 238, and so on 

process would continue 

uranium originally present 

1 consumed, either in the form of 

um 235 or plutonium. In actual prac- 

reaction would be stopped before 

was consumed because the prod- 

fission act as impurities to absorb 

ms and prevent propagation of a 

react 

this point is approached, the fuel 

ld be extracted, processed chemically 

the removal of the fission-produced 

purities, and then put back into the re- 

bably the most important factor 

7 such a power 

y and cost of 

themical ng to remove the 
products 

year 1 half ago the tech- 

ple inside and outside the Com- 

felt that developments had come 

point where a serious study should 

the possible feasibility of build 

power stations on an economi 


petitive basis. The Commission 


these 
bmitted prelimi 
7 them is greatly 
yect further 
considerably 

they are nearly 
areas where 
ers are looking 
future but feel 
radical 
will even- 

it 

States 
the Western 


Vining Con 
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A New Approach to Preparedness 


The High Command Is Skilled in the Art of Mobilization 
+ 


S General Eisenhower assumes 
the duties of his office there arise 
feelings of conhdence that as Com 
mander in Chief of our Armed Forces 
his vast experience will strengthen espe 
cially our military establishment both 
in itself and in its close afhliation with 
American science and industry. 
Speaking for one segment of our 
Col. Herbert A. 


senior vice president ot the American 


economy, Gidney, 


Ordnance Association, at the Thirty 
fourth Annual Meeting of the Associa 
New York on 


1952, said: “We pledge to our Presi 


tion in December 32, 
dent-elect, General Dwight D. Eisen 
hower, and to the Secretary-designate 
of Detense, Charles E. Wilson, both of 
whom have long been identified with 
our Association, our wholehearted co 


operation in the cause otf peace, 


Efficiency in Defense 
Likewise, the appointment of Charles 
Wilson, 


Motors Corporation, comes with assur 


president of General 


Erwin 
ing indications of efficiency in the 
defense establishment that has charac 
terized the operations of our greatest 


Mr. Wilson has 


Association tor 


industrial enterprise. 
been a member of the 
many vears. 


In greeting these new leaders who 
are well versed in the complexities ot 
industrial preparedness, cordial thanks 
are similarly extended to the ofhcials of 
the Defense Department who are relin 
quishing the reins of direction. They 
have given the country sterling leader 
ship under most dificult conditions 


&é 
= 


PEACE IN KOREA comes for 
few moments to these battle-stained 
=th U Divi 


attend a_ religious 





men of the . S. Infantry 


sion, as they 
service in the field (Army photo) 
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It is unnecessary to publish 
here, as is our custom, a short 
biographical sketch of the per- 
son whose photograph graces our 
front cover. General Eisenhower 
is a world figure whose life and 
work are well known at home 
and abroad by young and old 
alike. His ability as tactician and 
Strategist, as staff officer and 
field commander, are written 
large in the records of our own 
country during the past decade 
and of many other countries as 
well. 

But there is one phase of 
his military career which it is 
appropriate to stress here. The 
first official Industrial Mobiliza- 
tion Plan for our entire na- 
tional economy—military as well 
as civilian—was presented to 
the U. S. War Policies Commis- 
sion in the year 1931—twenty- 
one years ago. The plan was 
prepared by the Army and was 
presented to the Commission at 
public hearings by Gen. Douglas 
MacArthur, then Chief of Staff. 

The Industrial Mobilization 
Plan presented by General Mac- 
Arthur was the work of many 
minds, notably officers of the 
Ordnance Department of the 
Army and of the Planning 
Branch, Office of the Assistant 
Secretary of War. 

There was extensive assist- 
ance from private industry and 
notably from the then Army 
Ordnance Association. The plan 
also came under the scrutiny 
of Maj. Dwight D. Eisenhower, 
then a member of General Mac- 
Arthur's staff and already known 
for the breadth of his perception 
and the fluency of his pen. So 
he was, from the start, closely 
familiar with industrial-mobili- 
zation plans and learned of their 
importance from the best Amer- 
ican authorities. 











never before have our leaders had to 


carry such grave responsibilities in pro 


viding so many guns and so much 


butter simultaneously. Their record of 


cooperation with the American Ord 


vance Association is an inspiring one 


which members of the Association will 


cherish through the vears. 


Previews of the Eisenhower-Wilson 


philosophy on the needs of our nationa 


defense are most convincing. In_ his 


Baltimore address on September 2s, 


1952, General Eisenhower made two 
Major proposals for the improvement 
military 


of the efhciency of our vast 


machine: (1) The creation of a civilian 
commission to restudy the operations, 
functions, and activities of the Depart 
ment of Defense, and (2) the extension 
of membership on the National Security 
“civilians of the 


Council to highest 


capacity, integrity, and dedication to 


public service.” 

he task of the latter group, he said, 
“should be to design an over-all scheme 
of national security best suited to our 
inventive, productive, and military 


genius and to our geographic and 


strategic position in the world.” Ob 


servers attach extreme importance to 

a new appraisal of the functions and 

composition of the Security Council. 
The 


led the country in 


new Secretary of Defense has 


proposing a work 
able method cf maintaining our arms 
producing potential until that distant 
day when a healthy condition of lasting 


international peace exists 


Dual-Purpose Plants 
The Wilson Plan 
plants capable of producing guns and 
and of 
| 


guns or all 


tor dual-purpose 


automobiles during emergency 
quick adjustment to all 


automobiles as conditions demand 
was first presented personally by Mr. 


Wilson at the Annual 


Meeting of the Ordnance Association 


Thirty-third 
in Cincinnati in October 1951. It was 
Febru 


Since 


published in full in the Januar 


ITry 1952 1ssue ol this n ivaZine 


Wilson 


widespread study and comme 


} 


then the Plan ha 


It is reassuring to know ut the 


defense burden will be carried upon 


competent shoulders supported by con 


stant help from the entire country and 


especially trom the member ot the 


American Ordnance Association 





The Road to Peace 


Each Citizen Must Share the Responsibility for Defense 


°} 


by 
Charles E. Wilson 


* 


“The burden of prepared- 
ness is not just on profes- 
sional military men, nor 
on government, but on all 
of us—military, political, 
industrial, agricultural, 
scientific—to integrate our 
respective activities and 
fields of interest.” 


> 


N two principal occasions in the 

past, according to my recollec 
tion, | have stood up before ordnance 
groups at their invitation and spoken 
my piece on this subject, whic h must 
always be very close to us and very im 
portant to our survival. Ordnance, you 
know, used to be a sort of special topic, 
to be discussed and understood and 
criticized only by experts and profes 
sionals, just as war itself used to be re 
served for the professionals Even taxes, 
as a subject of enlightened discussion, 
was on the agenda of a relatively small 


portion of our total population 


Circumstances Have Changed 
Time has certainly changed all this. 
The 


and weapons right in the lap of almost 


result—which puts taxes and war 


every American family—may be a 
wholesome result, but the reasons for 
the change have been unpleasant, costly, 
and tragic. War and its cost, defense 
and the high cost of security, have 
tended to make active participants of 


us all, even if we have not become ex 
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perts in the process. Certainly I am 
no expert on these subjects, but you 
might say that my presence here is 
only a specific example of the great 


change that has come into our lives. 


Views Not Altered 

As is only natural, I looked back to 
those two other occasions, ¢1 ht years 
ago and four years ago, approximately, 
to see what I had said to you on the 
subject ot weapons and our preparat on 
of them. I am afraid I must report to 
you that my views have not changed 
in the main, and that anything said 
here will largely be a_ repetition, 
with some editing in tavor of our com 
mon trials and experiences in the mean 
time. I hope you feel that if some 
thing was worth saying once, it may 
be worth repeating. 

In the years during which I have 
been involved in some 
degree in the produc- 
tion of Weapons by 


private industry, and 


on the Government 


and administration of our defense and 


side in the planning 
war programs, I have always been in 
trigued and perplexed by the historic 
dilemma in which we find ourselves as 
a free people. That dilemma is posed 
by the command: “Prepare to defend 
yourself.” 
If we are going to continue to exist, 


obviously we must defend’ ourselves 
when attacked. In the modern world 
even more than in ancient times the 
emphasis is on intelligent preparation 
for that defense. In fact we have gone 
so far scientifically that it is plain to all 
of us that mere defense, in the old 
sense, is not enough, because our fron 
tiers are world-wide and almost the 
only defense left to a nation that relies 
on its industrial productive power is 


offensive striking power. 


We are caught up today in a bitter 
and costly instance of the application 
Korea 


spending our material 


of that rule in where we are 
fighting, 
stance, and sacrificing human lives on 
a sickening scale—and yet we are told, 
officially, that we are not at war. This 
is a technical distinction without mean 
ing, particularly to a bereaved family. 
or to a wounded man, or to a prisoner 
ot war behind the Iron Curtain. 

And so we come back to the com 
mand: “Prepare to defend yourself.” 


To prepare, we must act. But to de 


fend ourselves, we must wait until a 


blow has been struck, because to do 
otherwise is morally wrong and diplo 
maticall 


unthinkable. Time and x 
entific progress in the art of destruction 
and slaughter have made our dilemma 
even more unbearable. 

I do not think we are yet ready, as a 
nation, to go over to the Roman prin 
ciple of striking first and seeking to 
conquer and enslave the barbarians be 
fore they outnumber and overpower us 
As civilized people we must wait and 
watch and work for peace in a cynical 
world, and keep our powder dry. It is 
just that this business of keeping the 
powder dry has come to be a most com 


plex and expensive one. 


Two Kinds of Attack 

If it is not out of place in the argu 
ment I would like to interject here the 
thought that there are two ways in 
which we can remain on the offensive, 
in a very practical sense, without back 
sliding from our moral principles. 
These two kinds 6f attack are (1) to 
continue to work for peace on the 
diplomatic front and (2) to continue 
to project and extend our ingenuity on 
the scientific front. 

I know very well that diplomacy has 
often led the world into war and that 


science has taught us new and devastat 


ORDNANCE 





ing ways in which to destroy the enemy 
or be destroyed by him. But neither re 


sult was the main objective of the 
course of action, and each has within 
itself the cure for its evil by-products. 

To explain this further, we have had 
good reason throughout history to be 
come cynical about diplomacy, and its 


immediate connotations are not good 


Yet the fact remains that, any one day’s 


> 


evidence to the con 


trary, there are more 
people in responsible 
positions in the com 
munity of nations who 
honestly want peace 
and progress than there are those who 
and war. If we did not 


Want tyranny 


believe that, our situation would be 
hopeless indeed. 
Since that is so, there must always 
be a better chance that world conflicts 
and problems will be peaceably re 
solved by men of good will, if they 
they fail. 


temporary, 


keep trying, than that will 


Our failures are and the 
important thing is to keep trying. 

Our taking the offensive on the sci 
front is even more 


entuhic promising, 


even though it has led us to atomic 
weapons and other frightful and awe 
inspiring tools of human destruction 
Scientists and engineers are impersonal 
in their approach, and their interest lies 
first in perfecting new knowledge. But 
they are also members of the human 
race, and the greatest built-in gimmick 
that any human being has to insure 
peace is his desire to stay alive. 
History Repeats 

Time after time in the history of the 
world it has appeared that civilization 
was faced with destruction at the hands 
of barbarians possessed of a new and 
The that 


sword 


invincible weapon. weapon 


Cain used, and the and gun 
powder, have all eventually produced 
their defensive counterparts, and atomic 
weapons are no different. 

Even in the twenticth century men 
want to live in order to complete their 
work and enjoy their families, and the 
same ingenuity which produced atomic 
weapons can be relied upon to produce 
an appropriate defense, whether it be 
scientific or legal or social or economic. 


These two things—the human desire 
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for peace and human tenacity to stay 
alive—are weapons upon which we can 
rely, even in the darkest days. 

A similar idea was expressed recently 
by the Pulitzer prize poet, Robert 
Hillyer, who said in part 

“The inventive faculty of man him 
self has got out of hand. His ingenuity, 
as irresponsible as a child with toys, 


has pushed out blindly and ruthlessly, 





Charles FE. Wilson, former Di- 
rector of Defense Mobilization 
and president of General Elec- 
tric Company, delivered this ad- 
dress at a meeting of the Cin- 
cinnati Post of the American 
Ordnance Association in Cincin- 
nati on October 30, 1952. At 
this meeting he was awarded 
the Post's Charles L. Harrison 
Medal for Distinguished Service. 
Presentation of the medal was 
accompanied by the following 
citation: 
“To you, 


Wilson 


Edward 


Charles 


for your knowledge of ord- 
nance and ordnance produc- 
tion, 

-for your unique contribution 
in building the Arsenal of 
Democracy, in munitions, in 
aircraft, and in ships, 

for your leadership in drawing 
men of great ability into 
national service, 

-for your resourcefulness and 
determination in overcoming 
obstacles to defense produc- 
tion, in wartime and in 
peace, 

for your vision, your courage, 
your devotion to the na- 
tional interest, 

—for service indeed distin- 
guished, 


we have the honor to present 
the Charles L. Harrison 
Medal, the Distinguished 
Service Award of the Cincin- 
nati Post, American Ordnance 
Association.” 











without any conception of beneficent 
order. His deadly gadgets are more 
terrifying than the march of constella 


tions. 


“Destructive Infant” 

“Everywhere else Nature is ordering 
its ranks in the struggle of life against 
oblivion, of Being against Nothingness. 
The Universe is old and wise. Man is 
a destructive infant. Evil and destruc 
tive inventions have to be propitiated, 
When the 
ingenuity of man catches up with his 


often by human sacrifice. 


theoretical science, he will weigh more 
carefully the results of his contrivances. 
As the planets gradually fought their 
way out of chaos, so must the love of 
unruly man 


life direct the genius of 


toward an active and creative peace 
Politics and Defense 

While we have faith in such an ulti 
mate solution, we cannot wait upon it, 


of course, and there are things to be 


] 


done. It is not surprising, especially in 


such a year as this, to find politics 


playing too large a part in this busi 


ness of preparing to defend 


ourselves. 
Recently, I saw two statements of this 
position, apparently in sharp contrast, 
although perhaps not so much so when 
they are examined. Dr. John R. Steel 


man said: “Defense cannot be politi 
cal.” And Gen. Dwight D. Eisenhower 
said: “It is high time the American 
people learned that this military busi 
ness is their business.” 

The editors of Fortune, with whom 
I am inclined to agree, point out that 
since the defense program costs more 
than three-quarters of all money spent 
by the Government, it is certainly the 
people’s business. The armed strength 
ot the United States is on the increase, 
and by year’s end it will be quite sub 
stantial, Certainly we have never been 
so strong in “peace.” The production 
and delivery of weapons and equipment 
have increased from about 300 million 
dollars a month in mid-1950 to about 
2 billion a month now, and delivered 
production is rising to- 
ward the projected pla- 
teau rate of 2.7 billion 
a month about a year 
from now, 

There has undeni- 
ably been mismanagement of defense, 
a waste of military strength and secur 
ity, and a waste of dollars appropriated 
and spent as the services fight over their 
respective shares of available money, 
but the real question, is not whether 
we are getting stronger but whether we 
are getting strong enough for the 
money we are spending. 


While it is 


task of preparation should not be made 


true that this gigantic 
to suffer as the result of any political or 
partisan manipuiation, I think we must 


welcome a direct interest in the job on 
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the part of all the people—and the ex 


pression and implementation of that 
interest is truly political action. If Dr. 
Steelman shrinks from that interpreta 
tion, then he is wrong and the General 
is right. 

The nature of any American’s prime 
interest in ordnance, despite its neces 
sary political overtones, lies in econom 
ics, in productivity, in research and 
engineering. We want the best weap 
ons, enough weapons, and at the best 
price. That puts the burden substan 
tially, in today’s world, on private in 
dustry and not so much as you might 
think on the Congress, the Adminis 


tration, or the military services 


Performance Necessary 


All of them are selected servants of 

of us, and they are charged to shape 
and direct the program and to appro 
priate the funds. But if their efforts are 
to pay off, they must be validated by 
industrial performance in all of its 
ramifications 

It is not necessary for any of us to 
beat the drum for preparedness; that 
idea has been sold. We have the greater 
and more dificult task of applying our 
talents and resources efficiently and 
with the proper foresight. This is truly 
a technical task. Combat is no longer 
a matter of sticks and stones, or of the 
deadly refinements of those crude weap 
ons. It is a matter of steel and coal and 
ou, of great transportation systems, of 
factories and laboratories, of millions of 
| uniform, 


men and women who wear ne 


A New Game 
The old 


the weapons has 


familiar game of counting 


been discarded for a 


new game of comparing the weapons, 
and the se Weapons are smokest i ks and 


power plants and mathematical for 


mulas, 


We recall the miracles of production, 


so-called, which broke the backs o 


t our 


enemies in the last great war, but ne 


} } 


yvody can be more than sentimet 


happy about being 


You can't stock 
Intelligent pl 
unnecessar\ 
must put into 

continuing harness 

tactical 


tegic and 
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services, but production machinery, re 
search, and manpower as well. Modern 
weapons change too fast to be locked 
up in any closet. We have seen the 
need for some kind of general-staff op 
eration that is civilian as well as mili 
tary and official in nature, if we are 
going to stay strong. 

I have commented many times on the 
fact that over a quarter 
of a century of trial 

and error was involved 
in producing just the 
turbosupercharger per 


in World War 


Il, and that was a relatively simple de 


fected 


vice, employed on those quaint, old 
fashioned planes that had propellers 
remember? 

This serves to make a double point, 
I believe. First, war is no emergency 
job because it is too complex. Secondly, 
the very things that the General Elec 
tric engineers learned in perfecting the 
turbosupercharger, primarily having to 


alloys that would withstand 


extremes of temperature under operat 
ing conditions, were in themselves ap 


plicable to the design and manufacture 


of the jet engine and, more important, 


to a score of peacetime prime mover 


ipplications 


Diverted Interest 
his was an example of the true in 


f private industry diverted to 


ications. We would never 


had the result from any specifi 


military project administered by gov 


ernment, for obvious 


reasons. The armed 
services, quit 
would ne have 
known that they should 


be interested in the yas 


turbine. They could not have foreseen 
its tremendous importance. 


irden of preparedness is there 


t on professional military 


government, but on all « 
military, political, industrial, agri 
crentihic to integrate our re 

ies and helds of interest 


} 


known for a long time that 
nt and unpreparedness are 
national policies, but let us 
greater error of disass« 


ves from the responsi 


bility of keeping our defenses up, sim 


ply because we are civilians. 


Cornerstone of Security 


\ continued, healthy, civilian econ 
and | 


economy is the 


omy firmly believe a capitalist 
cornerstone of any 


national-security program. This is one 
of the points which make political ac 
tion necessary, since any government 
policy or action tending to supplant or 
destroy that kind of economy is against 
the national interest and should be dealt 
with summarily and swittly. Some of 
the abuses that have been perpetrated 
in the name of labor and social security 
and government planning have seri 
ously eaten into our ability to defend 
ourselves. 

On the two other occasions which I 
have mentioned, speaking before the 
American Ordnance Association, I said 
“it seems intelligent and essential 


that there be continued in time of peace 


that 


the proved framework of an organiza 
tion comparable to the War Production 
Board which will be constantly avail 
able for a time of emergency and which 
the store o 


will draw on experience, 


good will, production technique, re 
search technique, and planned coépera 
tion between the armed forces on one 
hand and private industry on the other. 
This 


lie 
ai 


liaison should never be allowed to 


Six Suggestions 
I don’t think the liaison has died. It 
been fruitful, even though not as 
tht wish. I would 


here the six suggestions 


ut that time. 


Any all-inclusive program of con 


preparedness must be initiated 


1dministered by the Federal Gov 


ihcally by the Executive 


Ippre 
4. Industry 1 
erate it must be allow 

hampered and frustrated 
In respect to the research and de 
opment phase, we should utilize ex 
isting both service ind 


laciities, and 
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civilian groups should be represented 
through advisory committees in which 
civilian 


representation sharpens the 


natural conservatism of the services. 
Contact must be maintained among in 
dustrial laboratories, schools, and Gov 
ernment establishments. 


6. In respect to the production phase, 


industry to 


~~ 
-~ an 


it is most important tor 


maintain permanent 
liaison men on. all 
phases of national se 
curity. There should 
be no domination by 
anv group in this px 
ture, because it is too big, but there 


must be maximum contact and ex 
change. I even suggested that such as 
signed men be given Reserve commis 
sions in order to regularize their status. 

These suggestions, repeated here 
briefly, stress the importance of the pro 
duction, procurement, and research 
phases of security, both from the purely 
military standpoint, and also from that 
of the impact of the military program 
upon the civilian economy. This is be 
cause the dynamic growth of modern 


wartare means that a 


comparable 
growth and efficiency and flexibility in 
the peacetime security structure ts also 


needed. 


Encourage Specialists 

To repeat, it is utterly impossible to 
mobilize suddenly for modern war. 
Also, we must get our security machin 
ery so set up that it will constantly at 
tract the attention of specialists in pri 
vate business—will compel their think 
ing to come out, not suppress it or dis 
courage it 

Since those suggestions were first 
presented, a number of things have 
happened, and it is interesting to check 
the list against those actions. We have 
had a try at unification of the armed 
services. We had the National 
Security Act of 1947 and its amend 


ment in 1949. We have had the Office 


have 


of Defense Mobilization, superimposed 
on the bodies set up under the law. All 
these things have been functioning, not 
without success. 

To refresh your minds on the kind 
of task involved, I refer you to the 
final report of the Senate Committee 
Investigating the National Defense Pro 
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gram, established March 1, 1941, under 
the chairmanship of Senator Harry S. 
Truman and concluded seven years 
later under Senator Owen Brewster. In 
this report are the outside dimensions 
of wartime mobilization, production, 
and conversion, in case you have for 


gotten. 


Mobilization Statistics 
From an armed force of 310,000 in 
we mobilized to a strength 


May 


1945. Our civilian employed manpower 


July 1940, 


of over 000 in and June 


12.00% 


increased from a peacetime force of 


48,850,000 in July 1940, to a wartime 


high of 56,290,000 in 1943, and to an 


all-time high of ¢ =9,000 in July 1947 


In all, this Nation produced $186 bil 


lion worth of munitions for ourselves 


} 


, 
allies during the war period. 


For the fiscal years 1941 


and our 
through 1945 
the Government spent $317.4 34,208,0¢ 

history of 


A study of the legislative 


the original defense act, as evidenced 
by the committee's report, is enlighten 
ing in many ways. For example, in the 
section on labor, the report complained 
that too Government 


many agencies 


were mixed in the labor problem—some 
competing with others and none having 
the clear authority to announce a settle 
ment and enforce general acceptance. It 
was thought desirable for these agencies 
and policies to be coérdinated and sta 
bilized under a single competent and 
experienced responsible head in order 
that labor policies might be uniform 


throughout the country. 


Balance Plans 

It stressed that military and produc 
tion plans should be balanced against 
over-all manpower resources and a 
single head made responsible. It sug 
gested intelligent use of draft defer 
ment to meet critical manpower short 
ages in key areas, and that attention be 
paid to employers’ hiring policies, 
rather than coercing the individual em 
ployee; that the General Staff check its 
strategy against total manpower re 
sources to make sure an efficient bal 
ance is achieved; that attention be 
given to the most efficient utilization of 
labor, with failure to do so considered 
later in determining profits after re 


negotiation. 


There were many other interesting 


suggestions. Over and over you find 


this point that in setting up any war 
mobilization authority, such as the old 
War Production Board, strong over-all 
authority must be made a living reality, 
with the power to make decisions and 
enforce them over the objections of ag 
gressive department heads. 

Running through all the comments 
could be found a feeling of national 
unification, of balancing and coérdinat 
mili 


ing the individual réles of the 


tary, industry, and labor. There was 


roughed-in here what would definitely 


be a permanent institution, not in 


emergency plan, and sight was not lost 


of the fact that peaceful living is stll 


our main business, not waging war. 


But this was to be a peace through 


stre ngth. 


Important Establishment 


Probably the most important estab 
lishment set up under the 1947 statute 


National 


Board, the other two being the Military 


was the Security Resources 
Establishment and the Security Coun 


cil. The Board 


cern itself with relationships between 


Resources would con 
supply and requirement in the case of 


manpower, resources, and production 
facilities in time of war. It was to study 


} 


reserves of strategic and critical mate 


rials, relocation of industries id eco 


nomic activities. 

Its mobilization studies included ef 
fective mobilization and 
maximum use of man 
power in event of war; 
effective use of natural 
resources and industrial 
resources; maintenance 
and stabilization of civil 
ian economy in time of war and ad 
justment to war needs and conditions; 
unihcation at such time of Federal de 
partments and agencies concerned with 
production, procurement, distribution, 
and transportation of military or civil 

ian supplies, materials, and products 
That was the structure, and it should 
have been quite an agency. We all could 
see that what would actually happen 
would depend on the personality and 
convictions of the individual who 
would man the structure. These possi 
realized, | am 


bilities have not been 
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afraid. Instead along came another 


emergency, and another emergency 


ency, the Office of Defense Mobiliza 


tion. Perhaps this is all part of our 
growing up under the idea of a planned 


security program. 


Emergency Program 

The Office of Defense Mobilization, 
of which I had the fortune or the fate 
to be the first Director, did not measure 
up too badly in the beginning to the 
SIX points stated earlier. It was initiated 
and administered by the Executive 
Branch. It was, unfortunately, an emer 
program—but the 


gency emergency 


seems to be continuing. During my 
tenure of office it was supported by 
congressional appropriations, not to 
mention congressional advice. It could 
have done with some legislation. We 
had the coéperation and able response 


of industry. Not too much was accom 


} 


plished in working out the appropriate 
liaison with research and production 
groups. 

When all else is said, it put us on the 
road to achieving some substantial kind 
of military preparedness, measured by 
the present expenditures of $2 billion a 
month for and 


weapons equipment 


noted earlier. It did not hold the line 
on inflation, although it put up what I 
thought was a good fight. It could have 
succeeded if its strong over-all author 
ity had been made, in the words of the 
Senate committee's report, a living 
reality. What was wrong? 

The Office of Defense Mobilization 
was founded on a broad and complete 
grant of power by the President to the 
Director, as part of the former’s emer 


The 


President 


gency powers. fatal mistake was 


when _ the withdrew that 
ot crisis and test, as 


This 


wrong 


grant in a time 


represented by the steel strike 


the thing that 


with ODM. 


was first went 


Subject to Duress 

The second thing wrong was that it 
was allowed to become subject to duress 
on the part of organized labor, clearly 
for political purposes. The President, 
who could have made the agency of 
his own creation a success, pulled the 
rug out from under it in time of stress 
head of the 


out of deference to the 
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steelworkers’ union and the CIO in the 


year of a national election. 

This leads me to suggest that some 
kind of statutory protection against the 
whims of the President himself should 
ODM or to future 


be given to any 


agency designed to provide a continu 
No 


single man, who is necessarily the head 


ing national security program. 
of a great political party, should be put 
in the position that President Truman 
was. No President of the United States 
should be able to endanger the Nation’s 
economic health or its 
itself 


or his 


failure to act, in a crisis. 


ability to defend 


by his own act, 


The Congress owes him 
some form of protection 
against any power-mad 
pressure group, whether it be labor or 
business or anyone else. We must not 
trust our fate to this kind of “Russian 


roulette.” 


Practical Weaknesses 
Some real practical weaknesses have 
been discovered in the administration 


and management of our mobilization 
program. One of the greatest of these is 
our failure properly to assess the im 
portance of the machine-tool designers 
and builders in the planning of our fu 
ture armament requirements. I know 
that we say these things over and over, 
but in the final lay-down we always 
find ourselves in trouble. The machine 
tool builders have done a magnificent 
job, and they will do it again. But they 


rin to design and build the 


cannot be 
tools until designs have been frozen. 
And until we have the tools, nothing 
moves 

The armed services and the public 
take great encouragement from the an 
nouncement of new types of jet planes, 
for example, but not one can come off 
a line until the tools are in place. I do 
not foresee a time in our future when 


we should not be paying paramount 
attention to this problem. 

I believe we have been acquiring val 
uable experience. As always, we must 
pay the price for that knowledge, but, 
having paid, let us use what we learned. 
The only real answer will be given by 
time and testing. We are really in the 


midst of shaping the right kind of 


Structure or machinery, and we must 


remember that no machinery, no mat 
ter how cunningly it may be devised, 


will work by itself. 


People Must Act 

The armaments, the ships, the planes, 
the guided missiles, the materials and 
supplies, the inventive genius, the engi 
neering skill, and the raw manpower 
must all come from the people. Human 
beings, singly or organized into indus 
try units, are the only ones who can 
bring any such plan to life and endow 
it with meaning. And ordinary people 
just don’t live their lives in terms of 
carefully phased planning 

We civilians must do our part. In 
dustry must continue to study its re 
quirements for stand-by plant and ma 
chine-tool programs. We must be will 
ing to serve, and serve faithfully and 
intelligently, on the many boards and 
advisory which are necessary 


We 


sources, Our manpower, our products, 


groups 


must continue to survey our re 


and our adaptabilities with possible 
conversion in mind. We must maintain 
permanent liaison with the appropriate 
Government agencies. 

We 
mobilization 
We 


and 


must continue to criticize any 


program as it develops. 
must help through participation 
understanding to maintain the 
needed sense of balance that will keep 
us from slipping into any artificial war 
time economy, on the one hand, or into 
an extravagant and dangerous compla 


cency on the other 


Solution Possible 
I should also like to repeat my clos 
ing words of four years ago. Participa 


tion and understanding are our great 
est safeguards. They will wipe out for 
ever the fatal type of M-Day planning 
which belongs to the past, when we 
counted the weapons and the horses 
and made up lists. They will wipe out 
the dangerous peaks and valleys of im 
provisation in an emergency. They will 
keep such programs as we have been 
discussing the personal responsibility 
of every citizen, which is as it must be. 


With the 


lot of God's help, these things may 


aid of a little faith, and a 


keep us from having to go to war at 


all. This is our real road to peace 


ORDNANCE 





Control of the Sea 


The Core of Naval Power Is the Carrier Task Force 


ANY months ago, my good 
M friend and your late distin 
guished president extended the invita 
tion to address you. It was a signal 
honor to accept. Yet now that the oc 
casion is at hand it is accompanied for 
me with a distinct feeling of sadness 
in the fact that Colonel Walsh is not 
with us. 

I know how, under the able guidance 
of James Lawrence Walsh, this Associa 
tion which he helped to organize in 
1919 has grown to its present state. | 
Walsh's 


purposeful energy in his efforts to keep 


know we all 


miss Colonel 
our country strong for the enduring 


peace of all the world. 


True Measures of Power 

Your Association represents a large 
part of America’s true strength in our 
world today. The capacity to produce 
in quantity and the skill to produce in 
high quality are those true measures 
of power that set us foremost at about 


the middle of this remarkable century. 
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by Adm. W. M. Fechteler 





This is an address delivered by 
Adm. W. M. Fechteler, Chief 
of Naval Operations, who was 
guest of honor at the Thirty- 
fourth Annual Meeting of the 
American Ordnance Association 
held at the Waldorf-Astoria 
Hotel, New York City, Decem- 
ber 3, 1952. The meeting was 
held in tribute to the United 
States Navy under the auspices 
of the New York Post of the 
Association. 











That capacity and skill are well known. 
They have been publiciy saluted by the 
leader of the only nation that plans our 
downfall. 

In the final analysis, victory in war is 
brought about by the application of 
intolerable pressures on the peoples of 
enemy nations. It is the destruction of 
the enemy's will to continue to resist. 
The end result is sometimes achieved by 
physical occupation of enemy territory 
and the taking over of enemy institu 
tions and government. 


Can this happen to us? If so, how 


could it come to pass that our country 
could be occupied and our people gov 
erned by an enemy? 

The history of less than a hundred 
years is useful to us. French territory 
has been occupied three times by enemy 
power since 1870. England, on the other 
hand, has not been successfully invaded 
by an occupying force for nearly nine 
centuries. England, in that period, has 
at least three times destroyed or frus 


trated major attempts at invasion 


English Victories 


These attempts on England came 
from the sea. The Spanish Armada was 
driven off by Drake and destroyed by 
storm. After Trafalgar, Napoleon did 
not dare to cross the sea for there were 
English ships of war between him and 
English shores. 
Finally, in our time, the threat from 
the sea was poised by Hitler. It was 
not attempted by the conqueror of 
Western Europe. The English Channel 


was still controlled by an English fleet. 
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Even though German airpower pounded 
English cities and the countryside at 
will, Hitler still could not get across to 
achieve ultimate victory without cross 
ing the sea. 

It was Sir Walter Raleigh who de 
clared that “whosoever commands the 


sea, commands the trade; whosoever 


commands the trade of the world, com 
mands the riches of the world, and 
consequc¢ ntly the world itself.’ 


I do Walter as 


authority for this Nation to seek com 


not advert to Sir 


mand of anything more than our s¢ 
curity or freedom from 

the fear of invasion. 
The thousands of miles 
otf ocean still constitute 
tormidable 


broad && 


highway depending on how are 


tor us a 
barrier or a 
forced to regard it. As long as we can 
come and go on the sea as we need to; 
is long as we can keep our enemy from 
doing so when necessary—then can we 


be secure in our land and at peace with 
our neighbors 

This Nation’s control of the sea is, 
it present, so absolute that it is taken 


rranted. It would be a genuine sur 


tor g 
attended with dismay, if we 


found ourselves unable to come and go 


prise, 
by sea. This casual acceptance gives us 


1 false sense of security. 


Erroneous Belief 

There is a popular but erroneous be 
lief that if there is little or no opposing 
Nation’s Navy 


reduced to the opposing 


naval force then this 


can be safely 
minimum. With no fleet t 


need is a 


oppose us 
then all we transport or 
naval escort force—or so runs the argu 
ment. This reasoning sounds simple 
and economical. Let us apply it to the 
facts of life of the past thirty months. 

In June 1950, the hostilities in Korea 
commenced. The Navy was at its lowest 
strength since V-J Day, as were the rest 
of our armed forces. The first orders 
issued after the North Korean aggres 


Korea 


called on the Navy and the Air Force 


sion against the Republic of 


to act. It soon became apparent that 
available ground forces would have to 
be committed to slow the North Korean 
advance. 


Two and one half years of fighting 
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The 
savage and bitter as any our forces have 

We have 
Korea. We 


have almost complete control of the 


have passed combat has been as 


encountered in any war. 


control of the seas about 


air. The war is not won. There is a 
stalemate. 


In the 


! 
naval 


early days of the conflict our 
were barely adequate for 


But if the Navy had 


forces 
the tasks to come. 


been no more than a transport force, 


there would have been no amphibious 
landing at Inchon, the maneuver that 
broke the back of North Korean aggres 
sion. If our naval forces had been ships 
for transport, supply, and possibly anti 
ine work, the withdrawal of our 


1 
submal 


es at Hungnam would have been 


another Dunkerque. Some of the troops 
might have been saved. Their weapons 


would be in enemy hands. 


Serious Consequence 
Assume 


no aircralt 


had 


consequence 


should have 


The 


that there would have been 


tnat 

carriers. 

would be 
' 

a third less of combat aircraft sorties 


4 


flown in Korea. I have yet to hear any 


commander complain that we have toc 
much air power in Korea. 

The 
Navy 


is the 


principal weapon the modern 


uses t& keep the sea lanes open 
carrier-based plane. It is no 
duplication of military effort for the 


Navy 


case 


to use aircraft. If such were the 
a strong but equally false conten 
tion could be made for other weapons 

The same argument could be applied 
to ordnance. The large-caliber gun is 
i piece of artillery. Should it belong 


to that branch of the service that has 


the word “artillery” in its title? If the 
argument were sound, Congress would 
never have appropriated money to arm 
our ships with guns above a certain 
caliber. 

The airplane is simply a means of 
delivering a weapon on the target. Like 
the gun, it puts an explosive charge on 
something the enemy can use to dam 


age you. 
Many Weapons Used 
The 


The mine and torpedo are for use 


Navy uses all sorts of weapons. 
under water; the gun, rocket, guided 
missile, and bombs of all sizes are used 


on the surface and in the air. 


The purpose of the Navy is simply 
to move a lot of power over the surtace 
of the earth to the place where needed 
come 


in order that we may be able to 


and go on the sea. 


Depend on the Sea 


Today the United States depends on 
the sea to receive the multitude of raw 
materials we need. Our dependence is 
so great that enemy action against our 


t 


shipping could reduce or stop the flow 


of many key materials. 


No 


weapon in any single service will 


one armed service and no one 


serve 
1} 
i 


a purposes of our security. 


I 
This 
Force, but it needs a strong Ar 


Navy, too. The Navy needs its 
Nation needs a 


country needs a strong Ai 


ny and 
urcralt 
just as the reliable flow 


ol nany raw materials from verseas. 


The core of naval power is the 


Without 


can only operate in 


carrier 
Navy 


which are 


task torce. Carricrs 


areas 


beyond the range of enemy aircraft. 


Without carriers our ships cannot cross 


the sea safely. 


Without carriers, we will 


establish or maintain 


Chis 


erseas, 


) to 


erseas country nec 


But this country 


bases ¢ 


have its naval power, centered on the 


carrier task force, capable of projection 
into decisive areas. 
[he carrier task force can successfully 


operate 


against enemy opposition com 


~ OJ 


ing from land-based 
uircraft. This was done 
fleet off Oki 


There, 


by our 
nawa 1n 1945 


you will recall, we 
were engaged in seiz 
in 1 base for ope rations against Japan. 


\l 


Corps torces came 


l 


the support of Army and Marine 


from the sea-borne 
torces. 

Army troops and Marines were trans 
ported on naval vessels. They were safe 
guarded from surface and submarine 
attack by naval vessels—large and small. 
They were protected by carrier aircraft 
from enemy air opposition. 

After the landings on the beaches, 
the fleet remained for eighty-seven days. 
The enemy ‘air opposition was intense 
and sustained. Enemy pilots did their 
best to deliver their deadly weapons on 


board our ships personally. These were 
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the Kamikazes. They were dedicated 
human beings bent on destroying them 
selves in attempting to drive off our 
ships. They represented the ultimate in 
guided missiles. They failed to drive 
off the ships. Our ships remained. 
Not one of our carriers was sunk 
in the eighty-seven days it took to 
secure the base we 
selected for seizure. 


You 


atomic weapons render 


may hear that 


future amphibious op 


erations impossible. — — 
The 


threat 


atomic weapons pose an added 
They do not make future op 
erations at sea or at the shore line 
impossible. 

A ship at sea is a hard target to hit. 


The 


weapon 1S 


best defense against the atomic 


The 


weapon is a costly weapon by reason 


dispersion. atomic 
of its relative scarcity compared with 
conventional explosives. Sea areas in the 
vicinity of amphibious operations are 
still wide enough to permit supporting 
vessels to be so dispersed as to require 
one atomic weapon to destroy each ship. 

What is more, our ships carry means 
of defending themselves and the troops 
they support in the critical landing 
phase. The carrier task force can sup 
press enemy air forces at the scene of 


action and within several hundred 


miles of it. 


Navy Will Be Ready 


Naval forces will still be able to dis 
charge their functions at sea whatever 
weapons are produced. 

Naval forces will still be required to 
support our Army and the armies of 
our allies overseas. 

Naval forces, centered about the car 
rier task force, can supply and support 
the Air Force at its bases overseas. 

These are some of the normal, the 


tasks 


They can be performed without exten 


routine naval forces perform. 
sive depots or bases on foreign soil. 
Our modern Navy supports itself at 
Sixth 


ranean has been doing just that for 


sea. Our Fleet in the Mediter 
the past six years. 

The Navy’s floating sea supply sys 
tem is not fixed. To be attacked, it must 
be found. If found, it can dissolve itself 


by dispersion until the threat has passed 
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over. It can then be assembled else 
where. 


That 


persistence and continuity of effort is 


mobility, that flexibility, that 
the true sea power. It is no mysterious 
force. 

In this ability to project our power 
across the ocean we are supreme today. 
It is our one greatest military strength 
one 


We use it for but purpose—to 


maintain 
This 


remain fixed simply because we have 


peace. 


ability, this capacity will not 


supremacy now. Ships deteriorate. Air 
craft as well as ships become obsoles 
strength we 


cent. To preserve our 





“The Navy's floating sea supply 
system is not fixed. To be at- 
tacked, it must be found. If 
found, it can dissolve itself by 
dispersion until the threat has 
passed over. It can then be as- 
sembled elsewhere. That mobil- 
ity, that flexibility, that per- 
sistence and continuity of effort 
is the true sea power. It is no 
mysterious force. In this ability 
to project our power across the 
ocean we are supreme today. It 
is our one greatest military 
strength. We use it for but one 
purpose—to maintain peace.” 











need to replace them at a moderate 
rate now. 

The orderly program for maintain 
ing a first-class, first-rate Navy is my 
primary concern as Chief of Naval 
Operations. 

The economic burden of security «is 
too great for any responsible military 
leader in our Nation to advocate any 
more than that required to maintain 


peace and provide against disaster. 


Demands for Economy 

There were strong and persuasive de 
mands for economy from 1946 onward. 
We disarmed with joyful abandon and 
understandable. In_ the 


relief. It was 


postwar period, responsible military 
opinion called for balanced forces. But 
a siren’s song gave us hope. The pre 
vailing hope was that nobody wanted 
war and that if he did, well, the atom 
bomb was ours alone. 

We are ever anxious and willing to 
try anything to achieve peace. Any one 


who could promise a quick, cheap, and 


easy means of getting back to a peace 
ful state of affairs could capture our 
attention. We wanted security and we 
wanted prompt delivery. If there was 
an all-purpose remedy, we would buy 
that, too, 

The new prophets promised serenity 
was unpopular to 


T he 


was perfection, the creed harmonious 


with security. It 


question its attainment. doctrine 


and detractors therefrom belonged to 


the ages past. 


“Little War” Overlooked 

Somehow or other we overlooked the 
“little war,” as it is sometimes loosely 
called. It became an obsession with us 
to cure only the big things. We over 


looked 


plague us. 


the flea bites that sometimes 
Finding a flea on an ele 


likely 


so intent on killing the flea that we 


phant’s back, we are to become 
forget about the elephant. No matter 
how desirable it might be to kill the 
flea, it would be most unwise to shoot 
him with an elephant gun. 

Do not misunderstand me. There are 
times when you need not only an ele 
phant but the gun, too, no matter 
which party is in power! 

Let me expand upon my own job as 


Within the 


scope of naval function there is a com 


it relates to our defense 
plex diversity of duties. The readiness 
to perform these duties is the true meas 
ure of a Navy's ef 
; 2 fectiveness. We can 
not wait until after the 


Zn need for 


= 
A before determining 
what a Navy will need. 


Our real security is latent. It lies in 


action arises 


our industrial capacity. You who man 
age a part of the complex organization 
comprising American strength know 
what it would mean if we should be 
forced to fight in our own land against 
an invading enemy. 

Disruptions and disturbances caused 
by an enemy invasion would be a sure 
consequence to our loss of control of 
the sea. 

At present, our advantage on the 
sea is a safeguard. We must not let 
it lapse. 

Not only this Nation, but all the free 
world counts on American naval power 


to insure Freedom’s use of the sea. 


601 





| 
. 
| 
| 





The Goal of Ordnance Research 


Better Weapons with Greater Firepower and Mobility 


. 


by 
Maj. Gen. E. L. Ford 


Chief of Ordnance, United States Army 


. 


“The time has come when 
the research and devel- 
opment of ideas and tech- 
niques is almost as impor 
tant to us as the re- 
search and development 
of weapons and matériel” 


. 


HE recent 


280-mm. artillery piece 


unveiling of our new 
which can 
fire an atomic shell in addition to other 
conventional types of ammunition 

was an occasion of considerable signih 
cance in many ways. Offering, é it 
does, the most potent combination of 
firepower and mobility ever contained 
ina single weapon, it represents an out 


standing advance in Ordnance weapons. 


Future Uncertain 

With the ever-changing requirements 
of the battleheld and the methods of 
waging war, influenced as they are by 
the rapid and revolutionary advances 
in science and modern technology, we 
cannot accurately predict what the fu 
hold. 


The possibility of new scientific dis 


ture may 


coveries or new applications of known 
scientihc principles that will revolu 
tionize the techniques or doctrines of 
warfare is always imminent. 

There is certainly some possibility 
remote though it seems—that the use 
of the atomic bomb and guided missiles 
may so change the character of future 
warfare that the lines of the battlefield 
may become too fluid, or the forces of 


an enemy in an attack may be so dis 
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persed, that few worth-while targets 
within the range of the 280-mm. gun 
will ever be presented. 

Nevertheless, our experience in World 
War II in Korea has clearly shown that 
ultimate victory in war is not possible 
without armed forces moving on land 
to take possession and control. 

It is therefore fundamental that we 
continue to do everything in our power 
to provide the kind of tools needed by 
troops on land to accomplish their un 
alterable mission. 

In support of our ground forces who 
are destined to play the decisive rdle, 
we always strive to give them the best 
ordnance it is possible to produce. In 
this effort we have always tried to keep 
ahead of the gam through a vigorous 
program of research and development 


Now I have 


people a strong tendency to think of 


found among many 

research and development in romant 

terms. Some like to think of research 

as a means by which mysterious secret 
weapons are pulled out of a hat. 

While it is true that 

we do strive to make 

advances of a_ whole 

new order which will 

contribute decisively to 

our success in battle, 

nevertheless | must dispel any illusions 

you may have that our approach to 

research and development is on any 


thing but a humble and practical level. 


A Long Process 

Back of every significant achievement 
in Ordnance there is the story of a long 
and tedious process of trial and error 

of building, testing, and modifying 

in an effort to determine whether a 
new item of equipment or a new 
weapon will successfully meet the es 
tablished need. And during this long 
and tedious process we are always gov 
erned by the dominant consideration 
as to whether the item we come up 
sufficient 


with can be produced in 


quantity—and economically. 


If you were to visit the ofhces of our 
Research and Development Division in 
Washington you would see promi 
nently displayed there an enumeration 
of our four cardinal principles or de 
sign objectives. These are (1) effective 

ss, (2) 


ruggedness, (3) simplicity, 


ind (4) economy. 


The Acid Test 

Though the techniques of wartare 
may change, as they have changed over 
the years, the effectiveness of those tech 
niques is determined by natural laws 
as unchangeable as the law of gravity. 
Since the aim in combat has always 
been to hit your opponent with a de 
cisive blow, and to strike that blow at 
the proper strategic moment, the acid 
test of effectiveness in weapons is their 
accurate 


capabuity of firepower and 


their mobility. 
Our aim in Ordnance research and 


development is, then—as I see it—to in 
crease the effectiveness of our weapons 
through greater firepower and greater 
mobility, to make them rugged so they 
will last, to keep them simple so they 
can be mass-produced and easily main 
tained, and to produce them at the 
least cost in terms of materials and la 
bor in order that we may conserve our 
resources, 

That we have managed to keep 
iuhead of the game is well illustrated in 
the case of the 280-mm. gun. 

The design of a heavy field-artillery 
weapon which would overcome certain 
deficiencies encountered in World War 
II weapons was initiated by the Chiet 
of Army Ordnance in November 1944. 
This was in accordance with our long 
established procedure of evaluation and 
reevaluation of the effectiveness of the 
weapons which we build. 

A decision as to desired military 
characteristics was reached after feasi 
bility studies of several months, and 
this weapon was far advanced in the 
development stage when the new re 


quirement for a design that would ac 
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commodate an atomic shell was intro 
duced. 

That we were advanced in our think 
ing is indicated by the fact that not too 
many changes in our current design 
were needed to adapt it to the new re 
quirement. 

The first complete assembly of the 
280-mm. gun with atomic capabilities 
was ready for testing in the spring of 
1951. Had our research and develop 
ment program not been vigorous and 
progressive, such an artillery piece 
would still be some vague future pos- 


sibility. 


Success Today 

3ut instead of something for the fu 
ture, we have succeeded in producing 

today—a good, versatile, all-purpose 
heavy artillery piece that is considerably 
superior to anything yet offered to our 
troops in the way of heavy artillery. As 
to its atomic capabilities, it is only the 
beginning of such adaptations to pro- 
vide our troops with tactical weapons 
for their employment on the battle 
held. 

Now this process of evaluation and 
and 


reevaluation, of experimentation 


testing, and of long-range planning 
that made possible the production of 
the 280-mm. gun far ahead of sched- 
ule is a procedure that is followed with 
regard to every item of ordnance. 

That is as it must be. It is a method 
of operating procedure that has proved 
its worth many times over. 

In this age of talk about guided mis 
siles, space ships, and rocket trips to 
the moon, we know that to the dough 
boy on the fighting front there are still 
occasions when there is no substitute 
among his individual weapons for such 
an item as a reliable and effective hand 


grenade. 


Grenades and A-Weapons 

The advantages of an improved hand 
grenade are not as spectacular as an 
atomic cannon, and their appéal to the 
popular fancy is considerably less, but 
to the individual fighting man they can 
mean the difference between life and 
death. 

Therefore, while we are earnestly ex 
ploring the possibilities of the applica- 
tions of atomic energy and the use of 


January-February, 1953 


guided missiles, we are applying the 
same conscientious effort to everything 
else that will give our fighting men the 
mechanical advantage they need in the 


close-range fighting of the battlefield. 


Recent Developments 


It was in conformity with such a 
program as this that we developed the 
carbine to replace the pistol; the new 
light rifle, yet to be adopted, with its 
capability of automatic fire; the recoil 
less rifles which in effect are pieces of 
portable artillery; and, in the field of 
materials, the utilization of such metals 
as titanium, by which we may reduce 
the infantryman’s load. 

While we have paid close attention 
to the needs of the infantrymen, we 
have been equally conscientious in our 
support of the men who support the 
infantry with tanks and armored weap 
ons and a complete range of field ar 
tillery. 

For example, our new antiaircraft 
gun, known familiarly 
as the Skysweeper, 

which will soon be in 
the hands of troops, 1s 
one of the finest guns 
of its type in ex- 
istence. Designed for use against planes 
flying at low and medium altitudes, it 
is radar-ontrolled and can fire at a 
high rate against high-speed targets 
under any conditions of weather or 
darkness. Since the Skysweeper fires 
shells with proximity fuzes which will 
explode if they come close to the target, 
a direct hit is not necessary to do great 
damage. 

For aircraft flying at high altitudes 
and at greater distances we have guided 
missiles coming along that are capable 
of the kind of performance we would 
have thought impossible a few short 
years ago. 

One other important area in which 
we have concentrated much research 
and development effort is in the stand 
ardization of vehicles and the develop- 
ment ot 


interchangeability of spare 


parts. 


A Few Examples 

These are only a few examples of 
the kind of thing we are doing today 
in Ordnance research and development. 


And, as you can plainly see, any results 
that we have obtained are not as a con- 
sequence of overnight discoveries but 
are the logical developments in a long 
and evolutionary process. 

But there is one important tacet of 
our research and development that I 
would especially like to point out 

As the complexity of modern wartare 
increases it becomes abundantly clear 
that our future welfare depends almost 
is heavily upon the basic sciences as 
The 


has come when the research and de 


upon the applied sciences. time 
velopment of ideas and techniques is 
almost as important to us as the re 
search and development of weapons 


and matériel. 


Office Established 

Recognition of this fact has already 
been taken by us through our establish- 
the Office of Ordnance Re- 


search on the campus of Duke Univer- 


ment ol 


sity at Durham, N. C., in June 1951. 
This office is set up to manage and co- 
ordinate a basic research program on 
a national scale and is giving its atten 
tion to basic research projects in all the 
which Ordnance 


fields of science in 


could be considered to have a legiti- 
mate interest. 
Approximately 200 such contracts 
have been let up to the present time 
to various educational and nonprofit 
research organizations located through- 
out the country. No startling overnight 
discoveries are expected to result from 
these, but we hope to increase our 
reservoir of scientific knowledge in a 
practical way that will help us to do 
an increasingly better job in the years 


to come. 


Basic Research Stage 
No one knows quite where this will 
us, but let me 


lead present for your 


that World 


War III, if such a war should come, 


consideration the idea 


might well be now in the basic re- 
search stage. 
event we are 


In any preparing to 


give increased recognition to a third 


member on our Industry-Ordnance 


Team—the scientist. He has already 
become more important to both in- 
dustry and Ordnance than is generally 


realized, 
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406,000 passengers 





The Pacific Airlift 


Biggest Job of the Military Air Transport Service 


$ 


by 
Lieut. Gen. Joseph Smith 


Commanding General, Military Air 
Transport Service 


8 


MATS maintains a world- 
wide system of air-route 
facilities and provides 
other technical services 
essential to the Air Force 


. 


HE biggest single job of the Mili 
| a Air Transport Service (MATS) 
today is the Pacific Airlift in support 
of military operations in Korea. This is 
a 2-way airlift in which all aircraft 
carry maximum loads in both direc 
tions. From the U.S. West Coast, per 
sonnel and critical cargo and mail are 
airlifted to Japan and the Pacifx 
islands, Passengers from all the services, 
but primarily the wounded and the 
sick, are flown to the zone of interior 


on return flights. 


Carry War Supplies 

Outward bound for the Far East we 
carry the sinews of war: men, matériel, 
equipment, and medical supplies, in 
cluding that most vitally important 
shipment, whole blood and _ plasma. 
Since the beginning of the Korean con 
flict, MATS has transported to Japan 
from the blood-processing laboratory at 
Travis Air Force Base, Calif., 232,00 
pints of whole blood. 

Homeward bound we perform the 


vital military mission of medical air 
evacuation. Today, no soldier, sailor, or 
airman wounded in Korea is more than 


sixty hours away from a hospital in 


604 


the U.S.—usually the hospital nearest 


his home or in some cases the one 


where he will receive the specialized 


care he requires. 


119,000 Tons Lifted 

Since the start of the Korean conflict 
on June 25, 1950, through September 
1952, MATS 4-engined transports, to 
gether with aircraft and aircrews sup 
plied under contract by U.S., Belgian, 
and Canadian civil airlines, and a 


squadron of Royal Canadian Air 
Force transports, have carried on the 
Pacific Airlift, 52,000 tons of cargo, 
21,000 tons of mail, and 406,000 pas 
sengers of whom about 51,000 were 
medical patients. The total tonnage of 
passengers, cargo and mail—everything 
transported by the Pacific Airlift—was 
about 119,000 through September 1952 
To show how large the Pacific lift 
bulks in our plans, consider that in 
a single typical month—July 1952 
MATS three divisions, 


Atlantic, carried 


Pacific, Con 
tinental, and about 
6,000 tons of cargo and 50,000 pas 
sengers and patients. Of this total al 
most one half of the cargo and pas 
sengers and nearly all of the medical 
Pacihic 


patients were carried by the 


Division on the airlift to and from 
Japan. 

MATS is the first example in mili 
tary history of a per 
manent “integrated” 

command: it is com 
both Air 
Force and Navy units. 
Primarily, the MATS 


global air-route command exists to pro 


posed ot 


vide scheduled air transport and tech 
nical services throughout the world in 
support of America’s entire military 
establishment. MATS currently oper 
ates about one thousand aircraft of 
twenty-five different types in the trans 


port divisions and technical services. 


al air effort, MATS main 


a worldwide system of air-route 


In this g 
tains 
facilities and provides other technical 
services essential to USAF operations. 
These vital technical services are: air 
ways and air communications, air 
weather, air rescue, air resupply and 
communications, flight service, and the 
air photographic and charting service. 

The fact that each service has its 
own unique requirements accounts for 
many different types of aircraft in 
MATS. However, transports naturally 


dominate the fleet. 


Workhorse of the Fleet 
The workhorse of the MATS 4 
engined transport fleet is that old reli 
able war-tested Douglas C-54 Sky 
master. But we have phased into our 
operations the new long-range 4 
engined Boeing C-97 Stratofreighter 
and the Douglas C-124 Globemaster II 
By operating these newer and larger 
transport aircraft we are able to pro 


duce considerably more airlift per 


plane, per air crew, and per airplane 
hour. 

In addition, one naval 
squadron, VR8 at Moffett Field, Calif. 
R6D’s, the 


commerc ial 


transport 


1s being equipped with 
Navy 


Douglas 


version ot the 
DC-6; 


USAF units are getting the C-118, the 


while certain of our 


Air Force version of the same aircraft. 
An aircraft that fills one of our special 
SA-16 


Air Rescue and Air 


ized needs is the Grumman 
Albatross used by 


Resupply and Communications Services 


Other Transports 

The rest of the MATS fleet consists 
primarily of other transport types, plus 
Boeing B-29 Super 
World War II con 


verted for use as rescue and weather 


a heritage of 


fortresses from 


observation planes, and those dramatic 


Sikorsky H-5 and H-19 helicopters. 
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MATS Pacific Division 
were thrown into high gear when the 


South 


operat 10ns 


Korean Communists invaded 
Korea more than two years ago. Japan 


on the fateful day of June 25, 1950, was 


only another whistle stop on MATS 
global air routes—which now total 


about 115,000 miles. 

Our aircraft delivered about seventy 
tons of cargo monthly, chiefly to famil 
iarize aircrews with flying conditions 
in the Far East and operationally to 
provide airlift to the Far East theater. 
MATS therefore started its airlift to 
Japan practically from scratch, gradu 
ally building up the numbers of aircraft 


from a handful to well over a hundred. 


Air Crews Trained 
During peacetime, MATS is like all 
train 


other military units, basically a 


ing 
crews in the different conditions they 


organization. It flies to train air 
will encounter on routes that circle the 
globe. The airlift generated through 
these training flights actually is an out 
growth and a dividend on the train 
The 


profitably employed in carrying high 


ing. generated airlift thus is 


priority cargo and for the 
Army, the Navy, and the Air Force. 


Due to the types of aircraft in MATS 


passengers 


such large cargo and passenger car 
riers as the Boeing C-97 Stratofreighter, 
the Douglas C-74 Globemaster I, the 
Douglas C-124 


C-54 Skymaster 


Globemaster II, and 
it is necessary that all 
aircrew members be specially trained in 
their sate 


At West 


operation. 


Palm Beach, Fla.. MATS 





Continental Division gives advance 


training in our standardized opera 
tional procedures to MATS aircraft 
commanders, pilots, copilots, engineers, 
and loadmasters. Part of this training, 


beginning in December 1952, will be 


Rs mR: The transport school 

- at West Palm Beach 
we es probably will be one 
of the most unique, modern, and the 


kind in The 


training given there inevitably will re 


urtiss 


flight 


done on (¢ 
Wright C-97 


simulators, 





finest of its the world. 
sult in the most efficient and the safest 
operational techniques for each type of 
aircraft, becoming standard practice 
throughout the MATS global system. 
MATS 


spread very thin over a wide area 


Naturally, operations are 
one 
thousand airplanes, with less than half 
of them 4-engined transports—arc 
pretty widely spaced around the world. 
In any emergency, when a really sizable 
airlift is called for by the armed serv 
ices, the necessary planes have to be 
brought in from all over the globe. In 


addition, MATS has to call upon the 


civil airlines for more aircraft and 
aircrews, 
66 Planes Operating 

By the end of August, sixty-six 4 


engined civil airline planes were operat 


the Pacific. These were 


DC-4 
B-377 Stratocruisers (equivalent to the 
Dovglas DC46 


ing across 


Douglas Skymasters, Boeing 


military C-97), and 


Liftmasters. 


Below, a large group of military personnel board a MATS transport for the 8,000-mile overwater flight to Japan 





Meanwhile the Royal Canadian Air 


Force had 
of six North Stars, the Canadian-built 


contributed one squadron 
version of the C-54 powered by in-line 
engines. Canadian Pacific Airlines sent 
three Air 
lines sent three DC-4’s. The U.S. Au 
Force transferred to MATS two Troop 


54 5. 


more, and Sabena Belgian 


Carrier Groups with seventy-five 
These units were later turned over to 
East Air Forces tor employ 
ment in the Korean Airlitt tro 
to Korea by FEAF's 


Command, 


the Far 
! ] pan 


(Combat Cargo 


Three Routes Employed 
Three Pacific air routes are operated 
trom West 


base near Tokyo. By September 195 


the Coast to Haneda au 
a full one hundred aircraft often were 


Pacific at the same 


airborne over the 
time, flying westward with troops and 
supplies, flying back with sick and 
wounded. There have been more than 
one hundred arrivals and departures 


from Haneda in a single day 


Wounded Flown Back 


On the return trip, many of the cargo 
aircralt are transformed into hospital 


planes by rigging litters in ters of 
three to five, according to the type ot 
plane. The sick and wounded of the 
United Nations armed forces are flown 
to hospitals in the United States. In 
addition, rotation personnel, reparable 
parts, and other cargo are returned to 
the U.S., thus utilizing the full capacity 
of inbound lift. 


While air evacuation of the wounded 








is not new, it was not the primary 


means of transport until the war in 
Korea. Patients have been flown home 
at an average rate of 320 a day. In one 


record day MATS airlifted 448 


95 Per Cent by Air 


Maj. Gen. H. G. Armstrong, Surgeon 


General of the United States 


Air Force, 
reported that ninety-five per cent of all 


Korea 


Air evacuation aids 


evacuations of wounded from 


have been by air. 
morale, as every soldier, sailor, or air 
man in the battle area knows that if he 


is wounded and if evacuation is neces 
sary he is less than three days’ flying 
away hospital in the 


time trom a 


United States, 

Directly supporting both domestic 
and overseas transport operations are 
the MATS services which bring a large 
measure of safety to flying—the tech 


nical services which provide com 
munications, weather information, and 
the rescue of downed airmen and air 
craft in distress 
MATS Airways and 


cations Service (AACS) provides the 


Air Commun 


communications and navigational facili 
MATS 


routes but 


ties necessary not only for 


planes on global air also 
for all Air 

MATS Air Weather Service's 2143rd 
Air Weather Win 


ommand control over all Air 


Force operations. 

in Tokyo, Japan, 
exercises 
Weather 
and the Far East and also operates the 
Tokyo We athe r 


weather squadrons based in Okinawa, 


Service units in the Pacific 


Central. There are 


Seoul, Korea, Guam, and Hawaii to 
gether with eighteen weather stations 
main islands of Japan. 


Arctic 


to areas of tropical hurricanes, 


on the 


From bases in the “weather 
factory 
Air Weather Ser 
take off daily in 
World War Il 


weather tracks to observe 


vice airmen and officers 
WB-20’s 


bombers 


converted 
and fly 
the weather 
and report to the Weather Central in 


Washington. 


Two Tracks Daily 

From Guam, the 54th Strategic Re 
connaissance Squadron flies two daily 
weather tracks. These tracks carry in 
“Vulture Kilo” flies to 


the northwest, and “Vulture India” flies 


teresting names 


to the southeast. 
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From Japan, the 56th Reconnaissance 
Squadron daily flies its Boeing WB-29 
converted Superforts on two weather 
tracks that cover vast portions of the 
Pacific Ocean. One of these, “Buzzard 


Kilo, ’ 


Korea, than across Korea to the Yellow 


flies over the Sea of Japan to 


Sea and returns to Japan by way ol 


the East China Sea. The other track, 


“Buzzard Delta,” flies north and skirts 
the coast of Siberia, moves to the west 
ern tip of the Aleutians, and returns 
to Japan. 
Crossing Korea, the flying weather 
stations go serenely on their way, while 
air battles between 
Nations Air 
Forces and Communist 
MIG-15_ jet 


7 # may 


United 


fighters 


rage in the area 


= _— —— 
=. ~—tt2 near them. 


Their flights, of course, could not be 
possible without UN Command control 
of the air over Korea. 

In the AWS job of collecting weather 
data for all of the United Nations Com 
Army, Navy, and Air Force 


the 56th Reconniassance 


mand 
Strategic 


Squadron has not missed a single mis 


sion since be yinning its operations trom 


March 1950. 


Japan in 


“Typhoon Hunters” 


Both the sath and the s6th Strategic 


R connaissance Squadrons fly Into the 


centers of typhoons—the Pacific equiv 


alents of the Atlantic hurricane. The 


purpose these dangerous flights is 


weather data in order to 


ind direction of these 


force 


T hese nake it possible to pre 
dict the typhoon’s movements and 


velocity, to warn ships at sea, to alert 
inhabited areas across which the storm 


may sweep, and to provide time for 


the evacuation of aircraft from bases 
that may lie in the storm’s path. 


North Pole, 


from tropical islands, from all 


From the from the 
Arctic, 
parts of the world during every hour 
twenty-four, weather 
flow Weather 


Washington. There they are analyzed 


of the reports 


into Ai Central in 
and redistributed to units around the 
world to present a complete picture ot 
weather over much of the globe. 


It’s still true that nobody can do any 


thing about changing the weather. But 


at least we know about it, well in 


advance in most instances, so precau 


tions can be taken 


Air Rescue Service 
MATS Air 


provides worldwide search and rescue 
1S. Air Force 


Rescue Service (ARS) 


service primarily to the | 


but 1s available, as every one knows, 


for all civil or military. 
ARS went 


after the start of hostilities. Since 


emerpencies 
into action in Korea soon 
then 
hardly a day has passed ‘that has not 
witnessed heroic rescues. 


July 1950, through 


MATSmen of the 


From = early 


September 30, 1952, 


3rd Air Rescue Squadron in Korea 


have saved more than 7,000 soldiers 


and air crew members from isolated 


front-line positions. Of those more than 
yoo were snatched from behind enemy 


lines, often in the face of enemy 


ground fire. 
Again, the UN Command's control 


of the air over Korea has made much 


of this possible 


Other dramatic rescues are those 


performed by ARS helicopters, which 


have picked up United Nations mili 


tary personnel from behind enemy 


ines. Despite hostile machine-gun and 


rifl hire, they have snatched downed 


fliers from under the noses of Com 


munist troops. One of the helicopters 


ame back from a dangerous rescue 


mission with five bullet holes in one 
rotor blade. Many others have been hit 


Korea, 


Squadron 


For its magnificent work in 


Rescue was 


the ard Air 
! 


ded the Presidential Unit Citation 


is the most decorated squadron 
Far E: Air Forces 
Longest Supply Line 
In summary, for more than two years 
MATS has operated in the Pacific area 
the longest aérial supply line in history 
trom 5,713 statute miles for the great 
Alaska to the 8,072 


circle course via 


statute miles of the mid-Pacific island 
Until the 
MATS 


airlift, 


route. war in Korea comes 


to an end, will continue to 


supply communication and 
weather facilities, and air rescue service. 


MATS is an 


United States air power. Its mission in 


integral element of 


America’s global strategy is a vital one. 
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A portion of the 25,000 vehicles now in storage at Letterkenny Ordnance Depot. 

























~» G4 ; “s ‘oo 
Army phot 




















Ordnance Field Service 


Depot System Successfully Controls 
Distribution of Military Materiel 


By Mark S. Watson 


HE admirable pertormance of 
T American forces in Korea and the 
large contributing responsibility which 
the Ordnance establishment has suc 
cessfully discharged in the theater of 
operations are familiar to American 
readers. So are the earlier stages of day 
within the Ordnance 


by-day activity 


Corps—the research and development 
in weapons and ammunition and equip 


ment, and the vast production work. 


Aroused Admiration 

These beginnings and the battlefield 
endings could hardly fail to arouse at 
tention and warrant the admiration 
they have both deserved. Yet surpris- 
ingly little attention has been fixed on 
the less spectacular operations of the 
which 


Corps, lie between the begin- 





January-February, 1953 


nings and the endings, and which help 
to make possible the high achievements 
forces in the rugged 


of our combat 


Korean theater - 


Work of Field Service 


Those middle ground activities, as tar 
as the Ordnance Corps is concerned, are 
the work of the Field Service Division, 
of which Brig. Gen. John H. Hinrichs 
is chief. 
activities, cer 


They are not small 


tainly, for they call for the service of 
85,000 military and civilian personnel, 
roughly half the total of the Ordnance 
Corps. And all the work which is done 
for the support of our troops in the 
Far East, in Germany, and in the lesser 
theaters combined, 


overseas approxi 


mates in amount what must be done on 


a day-by-day basis for troops in the 
Zone of the Interior. It is an immense 
total. 

The Field Service Division of Ord- 
nance is beyond all doubt the largest 
distribution system in the world, 
whether one measures by the amount 
of goods, or their value, or their variety, 
or their points of distribution, or, one 
dares say, the urgency or the unpre 
dictable nature of the missions included 


in the day's routine. 


Comparison Made 

Comparison is sometimes made with 
one or another of the great mail-order 
houses which distribute a lot of items 
to a lot of people. But the differences 
are pretty wide. For the number of 
Ordnance items, including the parts, is 
very much greater than that in the 
bulky mail-order catalog, and their total 
is enormously greater in weight, or 
size, or value. 

The mail-order people undoubtedly 
have their troubles, but they at least 
a stable market. They can select 


they 


scientific analysis and then go for the 


have 


the market wish to reach by 


profitable regions and ignore the others 
They can select their products on the 
basis and their brands of 


same even 


products. 


Can Adjust Production 

They can adjust their production to 
meet demands, and can even control the 
demand by pricing up or down. They 
can pack shipments to guard against 
conditions encountered in a specific de 
time, rather than 


livery at a certain 


being compelled to use safeguards 


against all kinds of temperature or 


humidity at any time in the future and 
against all kinds of rough handling 
They can drop a market area or a line 
of goods altogether if it is found un 


profitable, and if they are unable t 





Mr. Watson is a member of the 
staff of the Baltimore Sun and 
is an internationally known war 
correspondent. In 1945 he was 
awarded the Pulitzer Prize for 
international correspondence. He 
is the author of several books 
including, “The War Depart- 
ment, Chief of Staff.” 


























supply some demand or other nothing 
happens except that the company makes 
a little less money that year. 
“What a happy life!” the Ordnance 
Field Service man ejaculates. His cus 
tomers are more eXacting. He cannot 
drop a line of goods just because it 
provides too little profit or too much 
work. He cannot control 


exercise any 


lost territory or to balance that loss 
elsewhere. 

A great deal can be, and is, learned 
from mail-order distributing techniques 
(precisely as much is learned from 
other experts in industry and com 
merce). But the interesting thing 1S 
that, in turn, industrialists who serve 


on advisory committees for Ordnance 
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Diagram of the old and new distribution systems of the Ordnance Field Service. 


whatever over his market; nor do his 
friends, for the Field Service’s market 


in an active theater of operations is 


determined, instead, by the enemy. 


He cannot know when such a mar 


ket will develop, or where, or in what 


items, or in what quantities, or with 


what requirements for spare parts re 


placements—all of which makes ad 


vance estimates of a situation just a 


mite difhcult, as a cautious Vermont 


farmer expresses such things 


Serious Consequences 


And whereas the mail-order ho 


failure to have the right goods avai 


able on demand means only a reduction 


of profit, the Ordnanceman’s failure 


would mean a loss of lite for Americans 
dependent on Field Service for its arms; 


' 1 
in his case failure or delay 


could there 
fore mean the loss of a vital « ampaign 
at best, a great deal of expense in 


life and effort and equipment to regain 


frequently remark that they have 


learned from Ordnance too; usually 


these counterlessons are in techniques 


it which (by reason of the stern ex 


actions of wartime) the military per 
, 


sonnel develops a good deal of in 


ventiveness under pressure. 


\ recent example is in the art of 


packing trailers on flatcars, where the 


Mount Rainier Ordnance Depot proved 


1d 


¢ to twice aS many items as 


pack 
} 


industrial advisers had seen packed 
before—primarily because scant ship's 
to Korea had called for special 


The 


Ordnance 


sp. 
} ACC 


ingenuity in packing aid which 


industry can ve to tech 


gi 
niques is enormous, but it is pleasant to 


find that now and then the beneficiary 


Give and Take 


Certainly there should be a great 


deal of give and take as far as Field 


Service is concerned because its funda 


that of any dis 


like 
that of 


mental job is 


tributor—simply taking the 
goods from the production line and 
giving them to the “customer.” To that 
end, therefore, Field Service employs 
depots to hold the goods ready tor de 
livery, maintains the goods in proper 
condition, and repairs them or remakes 
them as needed. 

And, in Field Service 


the job of gathering up goods when 


reverse, has 


their work seems to be done, and re 


storing them to usable condition or 
selling them or scrapping them or de 


stroying them altogether. 


Large-Scale Operation 

To do this calls for planning and 
management and operation on a scale 
and in a manner of which the public 
knows very little, indeed, and of which 
it is safe to say too little is known even 
by Ordnance personnel ergaged either 
in the “beginning” realms referred to 
of research and development and pro 
realm of 


duction—or in the “ending” 


battlefield use. 


In discussing the intervening realm of 
the Field Service Division this article 


will concern itself only with the first 


part—service jor the troops. The later 


part—service with the troops—calls for 


separate treatment on a later occasion. 


Impre ssive as service H# ith the troops 


dificult to understand fully 


is, it 1S 


unless one is already well informed 


about the service for the troops which 
Field 


remarkable 


is performed by Service in this 


country by its integration 


of distribution and key and back-up 


stock 


nance-control points needed to control 


depots, and of the and mainte 
with precision the flow of supply to the 


ports 


Result of Experiment 


It is no hasty contrivance, but rather 


the result of many years of experiment 
ind redesign and reéxperiment in con 


Hence 


One of its 


tinuous sequence. that process 


n today. momentous 


| 


torward 


goes « 


leaps has taken piace in the 


past two years through a depot realign 


I 
ment plan of which surprisingly little 
is known outside the service itself 


Another, if less startling, improve 


ment seems to be under way now in 


the Management Control Intelligence 
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Project which was initiated last spring 


and which already, in its initial test 
area, begins to justify the hopes ad 


vanced for it. 


Concerned with Methods 
Both enterprises are concerned with 


methods. At this stage that is where 


progress must be attained, rather than 


by such revolutions as took place in 
World War | 


changing as radically as weapons from 
bins 


when transport was 
the simpler standards of the nineteenth 
century and was forcing organizational 
changes of equal violence. The old-time 
wagon and harness had been kept in 
repair by the driver and his passengers 
with a little ready aid from a handy 
smith; a good many contemporary 
weapons could be kept in fair repair 
by their users. 

But experience in France started 
some large reforms in held maintenance 
The 


organization under General Pershing 


as elsewhere. postwar Army re 
as Chief of Staff went far beyond the 
familiar 1921 changes in the General 
Staff. In Ordnance itself a Field Service 
Division emerged, with responsibility 
for an Ordnance distribution system 
which prevailed until World War II. 
1942, with its 


changes of organization, about which 


Then came radical 
it will be difficult today to get judg 


ments in agreement, so strong were 

the personal hostilities that were en 

gendered in that feverish period. 
Then 


ganization, soberly and deliberately set 


came another postwar reor 
up in the hope that it would prove 


economical and efficient in peacetime 
yet have within it the powers of orderly 
expansion to such a size and character 
as a new war emergency would call for. 
One never can be sure. In 1917 there 
was the sardonic tale of a certain lofty 
chief of bureau in the old State-War 
Navy Building 


wringing his hands in despair 


who was detected 
and 
explaining that “I've spent years or 
ganizing my ofhce to perfection, and 
now this war comes along and knocks 


it flat.” 


Some Confidence 
He had plenty of spiritual children 
in early 1942, and we can only hope 


that some spiritual grandchildren won't 
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show up a few years hence. One can 
hope it with some confidence, however, 
for the Korean business has been big 
enough to provide quite a strain (as 
some later figures will show), and 
there has been nothing “knocked flat” 


shaken. 


panded in an orderly manner (as have 


or even Ordnance has ex 
Quartermaster, Signal Corps, and other 
branches); the changes have been not 
in organization, which has proved ad 
mirable, but in a few methods, which 
have proved readily adjustable. 

This applies to the several operating 
divisions of Ordnance (Research and 
Development, Industrial, Personnel and 
Training, and Field Service), but this 
article will concern itself only with the 
earlier remarked, 


last-named and, as 


with that service for rather than with 


the troops. 


Job of Distribution 
The Field Service 


simplified terms, is to distribute weap 


Division's job, in 


ons and equipment from the factory 


(which is the Industrial Division's 
area) via the depots to the troops. Up 
to the time of delivery to the troops 
this is the responsibility of the Chief of 
Ordnance (assigned, of course, to his 
later re 


Field Service Division); the 


sponsibility is that of the Army and of 


Brig. Gen. J. H. Hinrichs, right, chief, Field Service Division, and Col. G. F 


its commanders in the various theaters. 

It is true that the Chief of Ordnance 
is responsible for sechnical supervision 
even in the later stage, but supervision 
at that stage is only through ec Anical 
channels working down from the Chiet 
of Ordnance; the command proper ot 
Ordnance units in the theater, of 
course, goes through normal command 
echelons working down from the Chief 
of Staff via the Army or theater com 


mander. It 1s when something oes 


wrong with matériel or technique that 
back to Field 


the trouble bounces 


Service. 


Has Six Branches 

Now what is the administrative estab 
lishment through which the largest dis 
tributing business in the world is con 
ducted? It starts with the chiet of the 
Field Service Division, who is imme 
diately responsible to the Chief of Ord 
nance, in the same echelon with the 
Industrial, Research and Development, 
and Personnel and Training Divisions. 
The Field Service Division possesses six 
branches, largely policy-making, which 
for present purposes need be discussed 
only briefly as follows 

Operations.—This branch sees to the 
accomplishment, at depot level, of the 


policies and practices laid down for the 


Powell, 


head, Planning & Management Office, inspect supplies at Sierra Ordnance Depot. 
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coordinates 


Field 


the work of 


Service Division; it 
the three branches next 
named and provides housekeeping di 
rection. 

General Supply.—tt 


storage and distribution of all ordnance 


supervises the 


materiel except ammunsetion, coordi 


nates and supervises all stock-control 
points and depots (these terms will be 
explained later), gives technical advice, 
and disposes of all matériel. 


This 


ordnance 


Maintenance branch, too, 


deals with all items except 
ammunition. It is concerned with main 
tenance in storage, with normal repair, 
and with complete rebuilding and 
modification (of great importance just 
now when much of our surplus ma 
tériel is being converted to MDAP 
use). It issues instructions involving 
fuels, lubricants, and cleaning and pre 
serving materials. 

{mmunition.—This branch combines 
supply and maintenance functions af 
fecting all ammunition items. Its con 
cern with maximum safety in storage, 
renovation, transport, and distribution 
is complete. 

Packaging 


separate branch by reason of the grow 


It is newly created as a 


ing efficiency possible in this held where 


a tew cents in care can save many 


dollars as well as assure sound matériel 

at critical times. Its work is broken into 

seven sections for intensive study of the 

great range of wid differing items. 
Requirements. — It 

works closely with G-4 

Staff, 


ordnance 


of the General 
computing 
needs and _ procure- 
ment requirements. 

These branches, to repeat, are largely 
concerned with policy. The operating 
structure of the division is another mat 
ter and can most readily be grasped 
Tunctioning at 


if one thinks of it as 


three levels, as follows: 


Headed by Chief 
At the top, of course, is the chief of 


the Field Service Division. In imme 


diate contact is his planning and pro 
graming group. 
At the second level are the six na 


stock-control (they are 


tional points 


split commoditywise—weapons, vehi 


cles, guided missiles, fire control, tools 


610 


and equipment, cleaning and preservy 
ing) and the six national maintenance 
points (similarly split). Here is, in a 
sense, the heart of the distribution sys 
tem as lately modified; here the pro 
translated into 


gram directives are 


specific actions. 


Distribution Depots 

At the third level are (a) the seven 
distribution depots (with their twelve 
“back-up” depots), all carrying a very 
large assortment of items in common 
use, and (b) the five key depots (with 
thirteen “back-up” depots of their own) 


each of these being stocked with a 





“From procurement right 
through our task of getting sup 
plies into the hands of our 
troops, we must do our job in the 
most businesslike way possible. 
We are carrying on a supply and 
distribution mission of great mag 


business—and 


mitude—it is big 
/ 
d 


be operated with the maxi 
mum level of efficiency. 


May. Gen. E. 


irmy Ordnance 


L. Forp 


Chief of 





specific category of items rather than 
with the full variety of the distribution 
actual 


depots. Here the operation of 


storage and distribution, retail and 
wholesale, is conducted. 

Each distribution depot is responsible 
for supplying the troops of the allotted 
area, and to that particular depot (and 
nowhere else) the troop commanders 
make their requests for service. That is 
why the distribution depot 1s stocked 
common use—so 


with all items in 


that in most cases the troop com 
mander’s needs can be met immediately 
from available stores, either in the dis 
tribution depot itself or in one or an 
other of its own back-up depots at not 
too great a distance. 

But there will be occasions when the 
requisition for a specific item cannot be 
fully met by the responsible distribution 
depot commander from his own shelves 
or those of his back-ups. In that case 
the C.O. communicates with the na- 


tional stock-control point concerned 


with the category which includes the 
desired item. The stock-control point, 
knowing the inventory of all the 
depots, then levies on the depot which 
its record shows to have a surplus and 
has the needed shipment made forth 
with—sometimes to the original dis- 
tribution depot but 
more often to the req- 
uisitioning troop unit 
itself direct, if that 

would result in a sav 

ing of time and ship 

ping charges. 

In the event that there should be on 
hand in the whole system an insufhcient 
amount of the item desired, the office 
Field 


would get that report and procurement 


of the chief, Service Division, 
of a new supply from the factory would 


be put under way by the normal In 
dustrial Division process. But in prac 
tice any such likelihood is discernible 
a long time in advance, and the cor 
rection can be thought of as having 
been initiated long before the rising 
of the contingency. 

How is that assured? By the inven 
tory system patiently built up whereby, 
thanks to periodic examinations and 
methodical current entry, each of the 
distributing depots knows its own pos 
sessions precisely, and also those of its 
back-up depots. But that knowledge 
with regard to each list of items is 
shared at each period at the appropriate 
key depot and cumulatively at the ap 


propriate national stock-control point. 


System Flexible 

So flexible is the stock-status reporting 
system that in the event of total destruc 
tion of a national stock-control point, 
the complete worldwide stock position 
could be reconstructed rapidly at an 
other Ordnance facility to get on with 
the supply job. This is a part of the 
basic aim—to establish in peacetime a 
system marvelously adapted to the re 
quirements of a war that might be more 
serious to the interior zone than was 
either World War I or World War II 
in that there is envisaged the possibility 
of attack on installations in continental 
United States. 

As far as current operations are con 
cerned, this periodic and complete in 


ventory exchange makes it possible for 
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the national stock-control point to do 
most of the reordering and reshipping 
and leveling off among the several com- 
ponent depots as simple routine, with 
And, 
thanks to planning intelligence, much 


out waiting for requisitions. 
of this can be done with a large fore 
knowledge of requirements exceeding 
that of even the most astute manager 
at the basic depot. 

Perhaps “simple routine” is not quite 
the right expression, for after all there 
are some 400,000 items, and even if you 
divide 400,000 item cards into, say, lots 
of 100, that still means 100 stacks, each 
containing 4,000 cards—which sounds 
like something rather complex for hasty 
filing or search. It would not be pos 
sible to make any quick search save 
for the wizardry of modern machine 


card punching and identification. 


Probable Requirements 

The stock-control points learn at the 
outset all about the items and their 
performance records. At those points, 
therefore, can be computed the probable 
requirements not only for assemblies 
but also for parts to fill those require 
ments, 

The 


maintenance points into the above pro 


integration of the national 
cedure has long been intended but it 
has not been quickly achieved, for the 
very bulk of the system was a deaden 
ing influence, so much so that in early 
Maj. Gen. E. L. Ford, the Chiet 


of Ordnance, ordered a study of sim 


IQ5I 


plication possibilities. In retrospect it 
was suggestive of the order which Gen 
eral Pershing gave in 1918 to Maj. Gen. 
Harbord, then commanding 
Western 


Front. It was to reconstitute the Amer 


James L. 
a first-class division on the 
ican Expeditionary Force's terribly con 


fused supply system so that goods 


would flow quickly to the front. 


System Simplified 

General Harbord achieved his own 
miracle in a matter of weeks, by sim 
plification, and it was his “commodity 
depot” system which General Ford sug 
gested for restudy by Col. G. F. Powell, 
of Field Service’s Planning and Man 
agement Office. What Colonel Powell 
came up with was a radical simplifica 


tion of the reporting system. At one clip 
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it called for 8 lines of report instead 


of 37—a swift drop of 79 per cent. 


Developed Outline 

The outline of his plan he worked 
out with Lieut. Col. G. M. Megica, of 
his office, and many other officers and 
civilians in the system, under the vigor 
ous encouragement of both General 
Ford and General Hinrichs. Thus the 
Depot Realignment Plan, whose imp!« 
mentation began in June 1952, W ill soon 
be running smoothly. 

It is the sort of swift rearrangement 
which comes about in war, by necessity. 
The remarkable thing about this system 
is that it was planned and executed in 
need was irre 


peacetime, before the 


sistible, and without a convulsion of 


either organization tables or of per 
sonnel. 

It is part of a system whereby the 
troop basis can quickly be related to 
needs; whereby the work is rationally 


divided among the depots; whereby the 


a part of the stock-control system but 
is separately designated as the Curtis 
Bay Regulating Office. Its work covers 
all the 


depots. The aim is to smooth those 


movements to and from the 
movements by advance knowledge of 
requirements and appropriate program 


ming. 


Combines Shipments 

It combines shipments into full car 
loads; issues movement orders with a 
knowledge that the shipment will be 
ready at one end and space for its 
receipt will be ready at the other, thus 
avoiding idle cars and demurrage 
charges; diverts shipments and sends 
them by shorter or more efhcient routes 
(through knowledge of current railroad 
movements); makes shipments from a 
near-by branch instead of a main fa 
tory where this means saving of money 

or of time, which on occasion is more 
than money to 


important troops in 


battle. 
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Special tanks protect vehicles from rust, deterioration, and corrosion for as long 
as twenty years at the Letterkenny Long Term Storage Tank Farm shown above 


depots can know in proper time what 


must go in and come out; whereby 


the stock-control points can do their 
charting in advance. This is quite an 
achievement, and it was performed 
without fanfare. 

There is another notable addition to 


the original scheme, which is properly 


One may mention, too, another ex 
tension of what used to be a moderately 
used power of local purchase. This is 
habitually done in food purchases by 
a post Quartermaster, sometimes for 
reasons of economy, sometimes in quest 
of fresh vegetables, etc. 


It is entirely practicable for Ordnance 


6ll 





as well, if it is apparent that a much- 
needed spare part can be bought from 
a local dealer immediately. But at 
present there is in prospect a long ex 
tension of this procedure, with a view 
not only to quick supply but to avert 
the stocking up of depots with items 
which are necessarily carried by civilian 


dealers everywhere. 


Possible Danger 

It sounds reasonable at first, but an 
outside observer can raise the question 
of whether it involves peril. For wars 
have a way of coming unexpectedly and 
creating sudden shortages in civilian 
supply. And against such a background 
it is reasonable to ask whether—except 
ing always purchases of an emergency 
character—it is not better to count on 
full stocking and supply by the stand 
ard depot system for two prime reasons 
First for the maintenance of continuous 
practice and resultant good habits, and, 
secondly, for Ordnance’s own continued 
compilation of experience tables which 
are the surest of all guides to stocking 
practice at the depots and to basic plan 


ning itself, 


Rational Revision 


A rational revision of familiar depot 
practice is one which is under current 
consideration; viz., to limit the stock 


ing of the main “retail” distribution 


depots to items which are in extremely 
common use. A_ recent survey has 
shown Field Service that something 
like fifteen per cent of the “active” 
ordnance items meet eighty-five per 
cent of the troop demand. Or, looking 
at the other end, eighty-five per cent 
of the vast number of items are called 
for in only fifteen per cent of the 
troop orders. 

potential 


This suggests a very great 


economy of operation, Under it, the 


rarely sought items would be stored 


only in the key depots, from which 
they would be obtained by the retail 
distribution depot with normal celerity. 
It indicates an economy worth going 
after, and is an interesting example of 
persistent restudy of functions by an 
energetic management. 

The foregoing has dealt largely with 
two main stages of Field Service opera 
‘stocking” and the 


tion—the stage 


“issue” stage—those areas where the 


depot system functions. There is an 
whose 


other importance is just 


Stage 


4 


as great which may be 
called the “customer 
service” stage. 
Here come the big 
problems. Those ot 
supply are concerned 
es with shortages at one 
point or another in the production and 
may call for 


distribution chain; they 


rationing, or for substitution, or for 
emergency procurement which includes 
a lot of rapid footwork and sometimes 
hard words, 

The maintenance problems spring 
held 


malfunctioning ot weapons or equip 


from reports, usually involving 


ment, and they call for swift inspection 
and perhaps spot action. That is, if 
inspection shows that the malfunction 
ing is serious enough, immediate sus 
commands can 


pension orders to all 


an item. 


Other Data Shown 


Meantime inspection will show 


whether correction can be made by 


Field Service units, or by return to in 
dustry tor change in materials or manu 
facture, or by laying the problem before 
| 


Research and Development personnel 


for basic change in design. 


The last category is not so often en 
countered—in the vast majority of cases 
Field Service personnel at one echelon 
or another prove able to meet urgent 


require ments, 


“Withdrawal” Stage 
more 


Field 


Service activity, which can be called the 


There is one Stage ol 
“withdrawal” stage. Beyond the many 
items which simply wear out too com 
pletely to justify reconstruction there 
are some which reach obsolescence, 
possibly because their original purpose 
no longer exists or, more likely, because 
research and development have pro 
duced something better. The items so 
classified then are considered, possibly 
for use by other Government agencies, 
possibly for adaptation to some form of 
foreign aid, possibly for disposal as 
surplus or scrap, to the highest bidder. 

There have been times, one may add, 
certificate” has 


such a “death 


proved a 


when 
trifle premature, and the 
Army, belatedly discerning a forgotten 
need or missing out in its overhopeful 
planning, has had to resurrect these 
supposed corpses for rehabilitation and 
reissue. But that is not to be charged 


to Field Service, nor is it frequent. 


Another Approach 

For purpose of further clarification, 
one can approach this complex opera 
tion from another direction. Let us 
assume that a war plan has been drawn 
up by the several elements of the Joint 
Chiefs of Staff and that for its imple 
mentation G 3 has set up a troop basis 
ind G-4 the requirements order for 
supporting such a troop basis. Now the 
requirements total (as far as Ordnance 
is concerned) is the sum of two parts 
what exists as assets and what remains 


| j 
to De procured. 


Aérial view of general supply storage warehouses and combat vehicle rebuild shops at Letterkenny Ordnance Depot 
drm 


» ar 




















































A report on assets is obtainable from 
the Ammunition Branch and the Gen 
eral Supply Branch in combination, 
From each, the Chief of Ordnance can 
learn (1) what is already in the hands 
of troops and (2) what is in the depot 
system (a) either ready for issue— 
familiarly abbreviated to RFl—or (b) 
unserviceable but still reparable by the 
maintenance units, whether through 
maintenance in storage (MIS) or 
through rebuilding and_ renovation, 


which is a major program. 


Card-index System 

The distribution system's stock con 
trol sets out clearly the what and where 
of all this, primarily from its card-index 
system, a thing of marvelous ingenuity 
for whose full development to the 
Army’s benefit industry has given the 
Field Service Division its most gen 
erous aid. 

Now by deducting all these assets, 
properly appraised as to readiness at 
given times, trom the total require 
ment order, one obviously determines 
the net procurement required. This re 
port goes to the Industrial Division 
which thereupon takes over in the 
manner generally familiar, after a 
decade of its activity, even to the lay 
public. 

The planning of G-3 and G-4 is 
ideally aimed at the desirable target of 
having trained men and proper equip 
ment arrive together at the assembly 
area. Now and then that aim is 
achieved, and great is the rejoicing. 
But it can be achieved only by marvel 
ous teamwork as well as skillful plan 
ning, both of which have been present 
to a surprising degree in these past two 
years of limited mobilization, with its 
emphasis on a large and expandable 
production base rather = 
than on all-out pro- et 4 


duction of matériel, 





and with personnel 
training at a pace ap- 
propriate to the con- 
sidered program. 
World War II production was in 
evitably clumsy by reason of its mag 
nitude and the extravagance of equip 
ment use—with practically three issues 
to the same soldier in many instances 


one for early training, one for maneu 
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Workers at Letterkenny Depot load jeeps on flatcars for shipment to ports 


vers, and a Spi and span new one tor 
overseas. This procedure, which helped 
produce a lot of the surplus of post 
war times, also tended to make men 
careless of their equipment, knowing 
they would get something new later 
on. Hence it helped to provide Field 
Service with maintenance problems 


which are not yet over. 


Creates Problem 

Incidentally, the present personnel ro 
tation from Korea, necessary and de 
sirable as it is in other respects, gives 
rise to something of this same problem, 
for only a first-class soldier, knowing 
that he is soon to give up his rifle and 
other equipment on the way to dis 
charge, will turn over his equipment in 
prime condition. And the new soldier 
who succeeds him is not often skilled 
in taking care of it. 

Another immense problem in main 
tenance is occasioned, as might be ex 
pected, by the complexity of the new 
weapons. The fire-control mechanisms 
of the M38 and the T33 and their 
counterparts call for very close atten 
tion, and it is gratifying to find out 
how quickly the new program of Field 
Service maintenance has taken effect. 
General Hinrichs noted with pride a 
few weeks ago that, in the course of 
two months, inspection showed a drop 
of ailing items from thirty-two per cent 


to sixteen per cent. 


Streamlined Procedure 

How? It included a streamlining of 
requisition procedure, he explained, and 
this meant a quicker arrival of needed 


replacement parts. The factories were 





persuaded to put out more parts in 
the first instance, and the flow from 
factory to customer through Field 
Service was made easier and faster. 
Sut a very large factor was the per 
sistent sending out of skilled operating 
and maintenance teams to the held 
units to show them the tricks of the 
trade, to detect faulty operating prac 
tices, and to make correction by dem 
onstration instead of offering long 
range advice by circuitous channels. 
Another factor is the practice of hav 
ing one man drive his particular jeep, 
which means that he takes as good care 
of it as he does of his own personal 


equipment. 


Training Important 
This is more than “book learning” 
useful as book learning is. It comes, 
rather, from great thoroughness of pro 
cedure and practice from top to bot 
tom. The larger the force-in-being the 
more important is the thoreugh train 
ing of the key personnel which has to 
set standards for imita 
‘ ® tion by the endless tor 
¥: rent of new and tran 
sient personnel. A drive 
for watchfulness and ef 
ficiency is based on the 
“ General Supply Dis 
tribution Plan already referred to as 
being now under full headway. Its prin 
ciples succinctly stated in a memoran 
dum from General Hinrichs are these: 
1. Supply the customer with the 
“right goods in the right amount at 
the right place and the right time.” 
This is paramount. 


2. Keep the system as simple as pos 
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sible, for the customer as well as for 


the operator. 


3. Meet requirements for dispersion. 


4. Keep the system as 
as possible. 

5. Make it flexible, to meet accelera 
tion or curtailment of activity. 

6. Separate the wholesa‘e and the re 
tail functions, so that the small cus 
tomer can get what he wants quickly 
and easily and the big jobs can be han 
died without interruption. 

7. Have one source of supply for the 
customer. 

8. Keep a limited stock at distribu 
tion depots to avert congestion. 

g. Do not dissipate stocks of critical 
items. Use substitutes wherever pos 
sible. 

10. In a troublesome case, if you can 
get a ninety per cent solution right 
away, do so, and then get the ten per 
cent correction when you can. If you 
seek perfection at the outset on every 
transaction, the job may not get done at 


all. 


Conference Held 
There was an October conference of 


Field 


Colorado Springs, largely to examine 


Service depot commanders at 


one phase of Ordnance efficiency ef 
forts—the Management Contro] Intel 
ligence Project. It aims fundamentally 
at having the right information in the 
hands of people who need it. 


had 


wryly that he found the outlying de 


General Hinrichs remarked 


pots getting a great deal of informa 
tion they do not need, and missing a 
great deal that they do need, and his 
grass-roots conference with the depot 
chiefs themselves was to get them to 
ask for what they wanted. 

Already it was possible to know a 
good deal, for Col. H. F. Bigelow, 
General Hinrich’s executive officer, had 
engaged in his own first-hand inquiry 
among the several depots. 


Also, thanks to a happy inspiration, 


\. by October was already 
Bese. see producing solid ideas 


worthy of further development. An 


Letterkenny Ordnance 
Depot itself had been 
since July the center of 


a pilot project, which 


autumn on-the-spot inspection, lasting 
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inexpensive 


one week, has been made by a project 
team from the Office of the Chief of 
Ordnance, from G-4, from the Office of 
the Under Secretary of the Army, and 
from the Office of the Defense Depart 


ment Controller. 


Studies Initiated 


Its members conferred with Let 


terkenny’s own middle-management 


group of seventy civilian and thirty 


military workers and then embarked 


on three successive studies. These are 


evaluations of: (1) the Transport Ve 


hicle Branch ot Depot Maintenance, 





“Perfection of design and manu 


facture will do much, but they 
, 


will fail unless goods reac h the 
ports, and thence the troops, ‘in 
right 


the right amount at the 


time and 


the right place.” 





(2) the Bulk Storage Branch of Gen 


eral Supply Storage, and (3) one as 


pect of Bulk Storage of Ammunition 
In each case there were five steps 

1. Informal discussion with man 
agement personnel in order to learn 
the problems of that group, the sort of 
would be 


added information which 


helpful, and the manner of using that 
information. 


2. Assembly and 


analysis of the facts 
so learned. 

3. Evaluation of the analysis, with 
recomme ndations. 

4. Discussion of these recommenda 
tions with management personnel. 

5. Presentation of recommendations, 
revised as needed, to the depot manage 
ment. 

Of the three studies, at this writing, 
No. 1 has reached Stage 4, No. 2 is at 
Stage 2, and No. 3 is beginning. But 


enough is known to make sure that 


there is need for cost accounting at each 
stage of work, as generally adopted in 
business. (One can 


hear an echo of 


congressional cries for cost-conscious 
ness. ) 


And 


that there is need for unending empha 


it is demonstrated anew, also, 


sis on an understanding, by civilian and 
military personnel alike, of each man’s 


responsibility. For that matter, several 


high-ranking officers from the Penta 
gon itself admitted ruefully that some 
of the things they learned at the grass- 
roots level were things they should 
have found out long ago. 

Letterkenny Ordnance Depot is an 
excellent spot for its purposes as well 
as for the pilot study. Remote trom 
population centers and naturally 
guarded from aérial observation much 
of the time by its haze, it still is ac 
cessible by reason of geography. It has 
its fair portion of widely varying func 
tions, as follows: ammunition washout, 
ammunition storage, ammunition dem 
olition, small-arms linking, tire recap 
ping, combat- and transport-vehicle 
rebuild, engine-accessory repair, arma 
ment repair, fire-control and radio re 
pair, general supplies packaging and 
storage, long-term storage of “canned” 


ehicles, carloading and shipping. 


These functions require large acre 


rr ¢¢ 


ige, but the depot is so 
well prepared for ex 
pansion that 2,600 of 
its 20,575 acres can be 
seasonally 
The 


command of Col. 


rented out 


for crop raising. 


depot, now under 


Thomas F. Donahue, has 151 miles of 
road and 58 of railroad, 32 warehouses 
ind 428 buildings of all apart 


agazines and 


types 


from its 12 ammo m its 


So2 ammunition igloos. 
There are 23,000 vehicles in storage, 


or about ha!f the maximum of other 


Military 


& 


days. personnel number 40, 


civilians 6, 


Key to Success 

The Ordnance depot system has long 
been a key to success of the field com 
mand, and always will be. As the fa 
miliar saying has it, supplies alone do 
not win the war but the lack of them 
Perfection of design and 


can lose it. 


manufacture will do much, but they 
will fail unless the goods reach the 
ports, and thence the troops, “in the 
right amount at the right time and the 
place.” The Field Service Divi 


sion has that job, whether for a small 


right 


operation or a great war. Theaters 
change, weapons change, commands 
change. To every change Field Service 
has to be ready to adapt itself when 


the whistle blows. 
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Rubber and National Defense 


The Product Is of Vital Importance to 


HE rubber industry in America in 
cludes some 500 different compa 


which work with 


nies, large and small, 


one of the most versatile materials 
No other material com 


You 


can stretch it and it will snap back. 


known to man. 


bines all of rubber’s properties. 


You can bounce it. It can be made into 
products having such vastly different 
properties as soft latex pillows and hard 
golf balls. It 


gloves 


can be formed into sur 


geon’s § so thin and pliable they 
don’t interfere with the sense of touch 


or into rigid storage-battery cases. It is 


waterproof. It does not conduct elec 
tricity unless specifically compounded 
to do so, and it can be made to out 
wear tough metals while still remain 
ing elastic and flexible. 


Widely Used 


It is litthe wonder, therefore, that 


products of rubber are used by every 
and child, 


out rubber most of the forms of modern 


man, woman, or that with 
transportation could not exist. 
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J. E. Trainer 


Ihe importance of rubber to our na 
tional security is emphasized by the 
fact that it is the only major raw mate 
rial that has been made the subject of 
Act of 
1948, yng ex 


ernment a rer meas 


separate legislation. The Rubber 


» Gov 


ure of control over 


rubber and the rubber 


ge ws industry. 

In order of importance, the first job 
of the rubber industry as an Ordnance 
supplier is to provide tires and tubes. 
Ordnance ve 


trucks, 


Tires are essential for 


hicles, for aircraft, and for 


buses, and automobiles to transport 


war matériel and war-plant and mili 


tary personnel. 





Mr. Trainer is vice-president of 
Firestone Tire & Rubber Com- 
pany and a director of the 
American Ordnance Association 











Army Ordnance 


But tires are not the whole of the 


rubber picture. Today, all our combat 


tanks roll on rubber tracks and rubber 


bogies. Engines are mounted on rub 


ber. Combat aircraft are equipped with 


bullet-sealing fuel tanks made of rub 


ber. Other rubber equipment used by 


the armed forces includes inflatable 


boats and life preservers; bridge pon 


tons; protective clothing; hoses for 


transmission of fuel, oxygen, and 


footwear; medi 


high 


storage battery 


and for fighting fires; 


cal supplies; gas masks; altitude 


oxygen masks; fan belts; 


cases; weather balloons; wire insula 


tion; crash pads for tanks; and gaskets 


tor applications ranging trom engines 


to food containers 


Plastic Products 


In a held closely related to rubber 


in many respects, the industry has pro 


vided for the armed forces articles of 


molded p'astic, such as gunstocks, hel 


met liners, and prescription-type shat 


terproof lenses for eyeglasses. 











Based upon mobilization plans as we 
know them today, it is estimated that 
forty-three per cent of the rubber in 
dustry’s output will be required for di 
rect military items in the event of a 
major war. A further twenty-seven per 
cent would be required for indirect 
military items, such as truck tires for 
transportation within the United States 
of military supplies and personnel. 

The remaining thirty per cent of the 
industry's capacity would be available 
for civilian production. And this civil 
ian production, to a large degree, is 
also essential to the 
prosecution of a war. on 

Since World War II “ 
we have witnessed a 
great development of 
new residential areas— 
at greater distances from jobs than old 
established residential areas. Industry, 
too, has been expanding, and the trend 
has been toward outlying and smaller 
communities where many plants de 
pend upon labor drawn from an entire 
county, or several counties. Such are 
the changes in pattern of living and 
working that have been fostered by our 
becoming a nation on wheels. 

However, the scope of the rubber 
industry as an Ordnance supplier is 
not limited to rubber products. Many 
years ago some members of the indus 
try found it desirable to provide their 
own rims to match their tires. Further 
more, many rubber companies set up 
machine shops for making tire molds, 
which require very intricate machin 
ing, and for other special production 


equipment. 


Long Experience 
World 


War II, the industry had organizations 


Consequently, long before 
experienced in the fabrication and ma 
chining of metals. This experience was 
pressed into service for the manufac 
ture of many items required by the 
armed forces—most of them by Ord 
nance. 
The list 


tank cannon, rockets and rocket launch 


included antiaircraft guns, 


airplane structures and 


brake 


craft, complete fighter planes, tank tur 


ers, wings, 


wheel and assemblies for air 


rets, trench mortars, high-pressure oxy 


gen cylinders, belt links for machine 
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gun cartridges, and hundreds of other 
items. 


Today the rubber industry is en 


ed in the production of many of 


these same items. In addition it has 


taken on new jobs in the metal-fabri 
cating feld—jobs that were but dreams 
World War II. 


are jet-engine parts, guided missiles, 


during Among them 


and the recoilless rifles that let the in 
fantryman carry his own artillery. 


The history of the rubber industry 
has been one of fierce competition. Its 
chapters include lean years and years of 
bitter price wars, with survival itself 
members of 


in the balance for many 


the industry. 


Production Now Scientific 


The rubber tires of today are prod 


ucts chemistry, engineering, and 
physics. There was a day when the 
man who ran the mill for mixing rub 
ber compounds used little but his own 
judgment as a guide. He mixed his 
stocks like an old-time cook—a pinch 
of this, a little more of that—until the 
batch on the mill looked right. Today, 
formulas are worked out scientifically, 
tested, and controlled in production by 
chemists. Engineers establish tire de 
signs and construction. Research lab 
oratories, with large staffs, constantly 
seek better compounds and improved 
compounding materials 

Thus, over the years, the industry 
has developed an unusual reservoir of 
management and technical know-how. 


And, in 


its plants, it has provided personnel 


addition to the output of 
for special armament projects. Several 


members of the rubber industry oper 
ate large Government arsenals for the 
loading of bombs and shells. 

But let’s bounce back to the subject 
of rubber. Recently, the man who 
was Germany’s rubber director during 


World War II 


many of 


was in my office. As 


know, Germany devel 


you 
oped the type of general-purpose syn 
thetic rubber upon which our country’s 
GR-S was based. She did so largely 
because of her experience during World 
War I when inability to get sufficient 
natural rubber through Allied block 
ades was a heavy factor contributing 
to her defeat. 

Despite Germany's World War I 


experience, history repeated itself with 
respect to rubber, as well as with re 
spect to Germany's defeat. The Ger 
man rubber bureau was caught un- 
awares by Hitler’s decision to invade 
Poland, and when war in Europe broke 
out in the fall of 1939 Germany had a 
natural rubber stock pile of less than 
15,000 tons. 

After desperate efforts in all the 
available European markets, Germany 
added something less than 10,000 tons 
to this stock pile within a few months 
after the Polish invasion. Thereafter, 
through 1943, a total of 74,000 tons 
were delivered to Germany. 

These new supplies came from stocks 
in captured countries and from Indo 
China and Thailand, with the assist 
ance of Japan. Much of it reached Ger 
many with transportation help from 
Russia during the brief period of alli 
ance between these countries. 

So Germany fought the world for 
five years on natural rubber supplies 
totaling only 99,000 tons almost ex 
actly one year’s supply at her prewar 


rate of usage. 


Tire Cord 
There was something else that Ger 
many forgot or ignored—tire cord. The 
German supply of cord with high 
stretch characteristics 
was totally unsuited for 
use in synthetic-rubber 


tires, and as a result 
their tires grew in size 
and developed cracks at 
low mileages. One of 
the lessons we learned early in the war 
was that high-tenacity rayon cord was 
essential in the larger tires made with 
high percentages of synthetic rubber. 
And we were fortunate in having a 
rayon industry with sufficient capacity 
to supply cord requirements for the 
larger tire sizes. 

the war with an 


Germany entered 


annual synthetic-rubber capacity of 
only 26,000 tons and expanded it dur 
ing the war to 132,000 tons a year. 
So, if we figure the synthetic at its 
peak capacity, Germany had available 
a maximum rubber supply, natural and 
synthetic combined, of 150,000 tons a 
year. 


Of course, the curbs put upon civil 
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ian uses of rubber in Germany were 
drastic. Tire compounds were degraded 
so far in rubber content that driving 
speeds behind front lines were re 
stricted to 17 miles an hour. (And we 


griped about a 35-mile speed limit!) 


Capacity Not Reached 


Throughout the war the German 
rubber industry never operated above 
seventy-five per cent of capacity, At its 
peak war output, the industry was set 
up so that 7 per cent of its production 
went into tank treads and bogies, 56 
per cent into other mechanical goods, 
and the remaining 37 per cent into tires 
and tubes. 

Of course, no country of vast dis 
tances such as ours, with a people who 
depend upon automobiles instead of 
bicycles, could approach the German 
economy in the use of rubber. There 
may well be, however, lessons we could 
Germans in mainte 


draw from the 


nance in tures, for eXam 


ple. The 
fought World War II on a yearly rub 


conserving 


fact remains that Germany 


ber supply which was equivalent to 


about two months’ total rubber con 
sumption in the United States at the 
peak of our war effort. 

In past years the United States has 
been dependent upon 
foreign sources for its 
rubber supply. Except 
for a few special-pur- 
our 


pose rubbers, 


country had no syn- 


thetic-rubber industry before Pearl 
Harbor. Specifically, in December 1941 
our country had a_ synthetic-rubber 
producing capacity, in operation or 
nearing completion ot construction, 
totaling about 12,000 tons a year. 
Shortly 


proval was given 


before Pearl Harbor ap 
for construction by 
our Government of four plants for the 
manufacture of general-purpose syn 
thetic rubber, each to have a capacity of 
10,000 long tons a year. Compare this 
total of 40,000 tons of authorized ca- 
pacity with our consumption of more 
than 600,000 long tons of crude rubber 
in the year 1941! 

Immediately after Pearl Harbor, in 
creases were authorized to bring the 
Nation’s synthetic capacity to 400,000 
tons a year. And when Singapore fell 
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in early 1942 our Government author 


ized further new synthetic-plant con 
struction to raise our total manufactur 
ing Capacity to 505,000 tons a year. 

tons were to 


Of this total, 705,000 


be in general-purpose rubber desig 
nated GR-S 


prene and butyl. The job of designing 


and 100,000 tons in neo 


and building the new GR-S copolymer 
plants was given to the rubber industry. 

The petroleum and chemical indus 
had jobs to do to 


tries tremendous 





“The exceedingly critical con- 
ditions under which the rubber 
industry supplied our World 
War II needs are not likely to 
recur. Today we have a general- 
purpose synthetic-rubber cop- 
olymer capacity, Government- 
owned and operated by mem- 
bers of the rubber industry, to- 
taling 860,000 long tons a year 
and a butyl! capacity of 80,000 
tons a year.” 











bring in matching capacities for feed 
stocks used in making synthetic rub 
ber. Under all-out emergency pressure, 
pilot-plant operations were completed 
and volume production of GR-S was 
1943. 

Harbor the 


under way before the end of 
At the 
United States had a stock pile of natu 


time of Pearl 


including that in the hands 
64 . 
months’ supply at the 


ral rubber 
of manufacturers and afloat—of 
ooo tons, or 12 


1941 
faced with having to stretch supplies 


rate of consumption, We were 
until synthetic plants could be brought 
into volume operation on a new prod 
uct and until the industry could learn 


to use the new product 


Supplies Cut Off 

All our larger sources of natural rub 
ber were very quickly cut off. The 
which reached this 


natural rubber 


country thereafter came _ principally 
from wild rubber trees in South Amer 
ica and trom the Firestone plantations 
in Liberia, West Africa. 

The supply problem of the rubber 
industry in World War II was not con 
fined to building the new synthetic 
plants and getting them into operation. 
As I mentioned before, the GR-S syn 
thetic was a new product. New com 


pounding, processing, and tire-building 


techniques had to be developed betore 
the industry could use it to make good 
tires, 

The size of this job cannot be appre 
a ciated by any one who 


a part in 


did not have 


neti it 


trated best by the fact 


Possibly it is illus 


that the German rub 


the originators of this type of syn 


~ «a ber people themselves 


thetic—would not believe that the 


American jeeps and command cars 
rolling at high speeds up and down the 
autobahns were using tires made with 
over ninety per cent of synthetic rubber 

In this connection I might mention 
that in Germany the production ot syn 
rubber was in the hands of the 


The 


handed the syn 


thet 


chemical industry. rubber-proc 
essing companies were 
that “this is it 


thetic on the basis 


now you use it 

In our country, of course, the rubber 
industry had the responsibility both of 
making and using synthetic and the 
corresponding opportunity to “tailor 


the raw material to best advantage 


Huge Capacity 
The exceedingly critical conditions 
under which the rubber industry 


plied our World War II needs are not 


sup 
likely to recur. Today we have a gen 


eral-purpose synthetic rubber copoly 
mer capacity, Government-owned and 
operated by members of the rubber in 
dustry, totaling 860,000 long tons a 
year and a butyl capacity of 80, tons 
a year. 

In addition, private industry owns 
sufficient facilities for the manufacture 
of specialty synthetic rubbers to bring 


U.S.A 


to more than 1,000,000 long tons yearly. 


total synthetic-rubber capacity 
Compare this with the 12,000 tons of 
special-purpose synthetic rubber capac 
ity which existed at the time of Pearl 
Harbor. 

There is yet another significant and 
favorable factor in the synthetic-rubber 
picture. The GR-S of World War II 
had neither the strength nor the dura 
rubber. In the years 


bility of natural 


between, the rubber industry has de 
veloped various types of general-pur 
pose synthetics. Perhaps the most sig 


nificant of these is what we know to 
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day as “cold” rubber. This rubber is 
similar in composition to regular gen 
eral-purpose synthetic. It is, however, 
polymerized at lower temperatures, and 
the result is a rubber that is stronger 


and more resistant to abrasion. 


Mileage Increased 

Cold rubber, compounded as if it 
were regular GR-S, increased tire-tread 
mileage about ten per cent. And w hen 
compounded with new types of pig 
ments, it affords a twenty-five to thirty 
per cent improvement over former syn 
thetic compounds in tire-tread milea 

Incidentally, cold rubber is a result 
of an industry-wide research and de 
velopment program codrdinated by the 
Recgnstruction Finance Corporation. 


Today 


which some synthetic rubber, general 


there are many places in 
purpose or otherwise, will do the job 
for which it is specifically made as well 
as natural rubber, or better. 

Butyl, a synthetic used principally 
for inner tubes, is one example. It holds 
air ten times as long as natural rubber. 
When first developed and put to use 
during World War II, it had a tend 
ency to buckle and fail in extreme cold. 
Elimination of these shortcomings in 
butyl has been one of the great ad 
vances in synthetic-rubber technology 
since Pearl Harbor. 

Because of the ability to control and 
vary the man-made product, we may 
expect continuing developments in the 
field of tailoring synthetics to require 
ments of specific applications. 

The chief disadvantage of synthetic 
rubber today is that large tires with 
thick 


more heat when made with synthetic 


sidewalls and treads generate 
than they do when made with natural 


rubber 


The Next Step 
The next major step in making our 


country more secure with respect to 
rubber may be the development of a 
synthetic fully suitable for use in large 
multiple-ply truck and military tires. 

We believe that such major improve 
ments will come about more quickly 
if synthetic-rubber manufacture is trans 
ferred to private industry. The Rubber 
Act of 1948, which I have already men 


tioned, establishes as a policy that we 


618 


maintain a technologically advanced 
and rapidly expandable rubber-produc 
ing industry in the United States. The 
act further states the view that this 
end will best be served by the develop 
ment, ultimately, of a free, competitive 
synthetic-rubber industry. 

For the present, however, the law 
restricts the sale of the synthetic plants 
to industry. This act is due for review 
in 1953, and I firmly believe that the 
time has arrived when 
these plants should be 
sold, under adequate 
security provisions, to 
private industry. 

As I mentioned pre- 
viously, natural rubber is still superior 
to synthetic in large tires having many 
plies. It is still advantageous for ply 
cements used in building all sizes of 
tires. So some natural rubber, starting 
with one to two per cent in passenger 
tires and increasing as tire sizes 1n- 
crease, is still needed if tires are to give 


the ultimate in performance. 


What of Natural Rubber? 

And what is the situation with re 
spect to natural rubber? Well, we went 
into World War II with a total stock 


pile, including rubber in the hands of 


manufacturers and afloat, of a bit more 
than 640,000 tons. Today we have a 
national stock pile in the hands of our 
Government, the size of which has 
not been made public. 

that the 


However, indications are 


Government stock pile now exceeds 


With 


plant capacities in existence today, this 


one million tons. the synthetic 
should be enough to sustain a war ef 
fort of at least five years, even though 
no added quantities of natural rubber 
were to be received in this country. 

In addition, it is estimated that there 
are approximately 150,000 tons of nat 
ural rubber in the hands of the rubber 
and enroute to this country. 

World War II, 


plantations in Liberia were our coun- 


industry 
During Firestone 


try’s only source of natural rubber 
latex, required for medical rubber goods 
and for insulation of special types of 
wire used in combat. These plantations 
also contributed substantial quantities 
Without them 


national stock 


rubber. our 


War Il 


of dry 


World pile 


would have been exhausted by the end 
of the war. These plantations now have 
mature acreage sufficient to increase 
their output by one hundred per cent 
over peak production in World War II. 

What about the ability of the rubber 
industry to fabricate these increased 
supplies of rubber into the sizes and 
type of tires required for the armed 
forces? The tire-manufacturing capac 
ity of most interest to the armed forces 
is in sizes larger than passenger tires. 
At the beginning of World War II the 
industry's capacity in these sizes was 
approximately 40,000 tires a day. This 
capacity is now 70,000 tires a day—an 
increase of 75 per cent since December 
Passenger-tire have 


IQ4I. capacities 


been increased approximately thirty 
per cent. 

Basic compounding, mixing, and 
milling facilities have been extended 
to balance both these expansions. If it 
became necessary to convert small tire 
building and curing: capacity to the 
larger sizes, such an undertaking would 
not be nearly so difficult as if we had 
to provide the basic mixing and milling 


facilities. 


Position Gratifying 

To summarize briefly the position 
of our country and its rubber industry 
today, as compared with 1941, it is 
gratifying to note that we have: 

1. A larger natural rubber stock pile, 
sufficient in itself to sustain a 5-year 
war effort. 

2. A_ synthetic-rubber-producing ca 
pacity of more than a million tons a 
year, compared with an annual capac 
ity of 12,000 tons 1M 1941. 

3. Improved synthetic rubbers that 
have the effect of increasing still fur 
ther our supply position as compared 
with IQ4l. 

4. The know-how to make good 
products out of synthetic rubber com 


pared with our having to “start from 


scratch” in 1941. 

5. Increased capacity—by seventy-five 
per cent in sizes most critical for a war 
effort—for converting our rubber sup 
plies into tires and tubes. 

Therefore, I can say with assurance 
that our country’s rubber industry is 
well prepared to serve its needs either 


in war or peace. 
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wm expression “biological warfare” 
has, in the past few years, captured 
the interest of citizens throughout the 
United States. Many sensational articles 
have been published, some of them in 
accurate and misleading, and it is my 
hope to correct any false Impressions 


which may have been created. 


Government's Position 

The official position of our Govern 
ment is expressed in a manual entitled, 
“Health Services and Special Weapons 
Defense.” This manual explicitly states 
could employ 


that “an enemy 


biological warfare against us effec 
tively.” 

The concept of biological warfare is 
not new. Even with no assistance from 
man, germs have taken part in every 
major military campaign. Plague felled 
the Crusaders at the gates of Jerusalem. 
Typhus riddled the Moors in Spain, 
and dysentery thinned the ranks of 
Napoleon's Grand Army as it moved on 
Moscow. During the Boer War, ty 
phoid fever laid low more men than 
did bullets. In the early days of World 
War II, malaria heavily attacked our 


own forces in the South Pacific. 


Microbes, not military strategy, have 
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more than once determined the final 


results of a conflict. But these have 


been naturally occurring outbreaks and 
epidemics, and against these our de 
fenses are good and are getting better. 

Some small-scale biological warfare 
attacks are known to have been at 
tempted. Before our entry into World 
War I, 
United States infected livestock with a 


disease C alled gl 


secret agents working in the 
anders as the animals 
were being prepared for shipment to 
the Allied nations of Europe. 

Those attacks were very crude. They 
had no real effect on the outcome of the 
a few animals were in 
The 


depended on 


war, since only 


fected. saboteurs 

natural 
spread to accomplish 
.arge-scale infection 
Such attacks hold little 
danger or promise 
depending on the point of view—of 
really sweeping results. 

Now I wou!d like to mention briefly 
and dispose of two of the more sensa 
tional aspects of biological warfare 
These are the concepts of “superviru 
lence” and epidemicity. 

Publications by reputable authorities 


on biological warfare have not, at any 





Truth about 


Biological 


Warfare 


Brig. Gen. William M. Creasy 
Commanding General, Chemical Corps 


Research and Engineering Command, 
Army Chemical Center, Md 


new 


hypothetical 


time, mentioned 


agents of unknown characteristics or 


supervirulence. Therefore, it seems 
probable that such a notion lies in the 
realm of pure speculation. 
Furthermore, most authorities con 
sider it questionable that a self-propa 
gating epidemic must be anticipated 
First, they doubt that such an epidemic 


they feel 


could be started and, secondly 
that a strengthened public health or 
ganization could promptly control one 


if it did occur. 


Epidemic Averted 

Let us consider one example of the 
workings of our nationwide system to 
prevent and control disease outbreaks 
of all kinds. In 
York City 


active case of smallpox. This man had 


1947 a visitor to New 


was discovered to have an 


traveled within the city, shopped in its 
stores, and made extensive use of the 
crowded transportation system. He un 
questionably came into direct contact 
with hundreds of New Yorkers during 
the several days in which he was, in 
BW. But 


prompt preventive measures, including 


effect, a disseminator of 


vaccination of more than six million 


people, limited secondary outbreaks of 
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this contagious disease to only twelve 
cases. 

If we accept this efficient operation 
of our public health authorities as typi 
cal—-and I believe we can—and if we 
quite properly ignore such figments as 
supervirulence, we can then focus our 
attention on the real and the practical. 
Question Disputed 

The importance of air as a means of 


spread ot naturally occurring disease 


a long 


has been a moot question over 
period of time. This disputed question 
has been given intensive study during 


the past fifteen years, and it still re 
mains to be conclusively proved that 
the airborne route is an important fac 
tor in the spread of naturally occurring 
disease. 


] ] 
accumulated 


However, knowled; 
during this period has clearly established 
some of the mechanisms of airborne 
infection. Airborne spread of disease is 
a reality in the experimental laboratory 
and is known to be a common cause of 
many accidental human infections. The 
fact that the hazard of aérial contami 
nation is widely accepted is indicated 
extreme that are 


by the precautions 


taken not only in the study of highly 


infectious agents but also in dealing 
with routine hospital problems 

The size of single bacterial cells, 
fungal spores, rickettsiae, and virus ele 
somewhere under 


mentary bodies is 


five microns. This is 
an ideal size to permit 
such single part les to 
penetrate to the lungs. 

However, pathogenic 


] 


agents rarely exist as 


single cells under normal conditions; 


instead, they have a tendency to ag 
glomerate, or to form clumps or chains. 
In addition, they are most often inti 
mately mixed with moist organic mat 
ter and, when naturally expelled into 
the open, tend to adhere rapidly to 
dust or lint particles and become still 
larger, thereby greatly hindering their 
penetration. 

It would seem to be entirely reason 


able to conclude that, under natural 
circumstances, single pathogenic cells 
are only rarely dispersed into the air. 
Therefore, human beings have not been 


forced to contend with a wide variety 
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of finely dispersed aérosols and conse 
quently have not faced the biological 
necessity of developing a natural mech 
anism of defense against them, 
However, an entirely different pic 
ture is presented when one considers 


artificial circumstances, since many 


pathogenic agents may be grown in 


ilmost limitless quantities and may be 


dispersed into the air as single cells. In 


] 


spite of the body’s physical defense 


mechanisms, which would probably 


trap and render ineffective most of 


these cells, enough of them might reach 


the lungs to cause infection. The in 


tentional propagation of clouds of in 
dividual cells would then be one of the 
' 


most important objectives of biologica 


wartare 


Method Not Attempted 


1 
So far as we know, the aérosol 


method of spreading pathogenic micro 
organisms has never been attempted in 


, 
actual warfare. We do not know 


whether it ever will be tried, but, ap 


parently, it could be used, and we 


m ike ou 


r preparations with tha 


Let us consider, then, how in « 


the airborne route o 


tion in biological warfare against man 
, , 
The frequency with which certain in 


fections, some of them fatal, occur 


among laboratory workers indicates 


that a considerable proportion of the 
adult population of this country is sus 
diseases under such 


ceptible to these 


conditions of exposure. 


Typical of such conditions is the 
grinding of infectious tissue which has 
been found to contaminate a room, or 
the concentration of pathogenic agents 
n a centrifuge which has been known 
to contaminate an entire building. The 
question is: Can an enemy reproduce 
at will the conditions known to cause 


accidental laboratory infections? 


No New Principles 

It appears that no new principles are 
involved. In fact, atomizers or other 
disseminating devices could be used to 
produce even greater concentrations of 
infectious clouds. Relatively simple 
equipment which could be carried in 
an ordinary suitcase would be sufficient 


to enable a saboteur to contaminate the 


air of any enclosed space where people 


congregate and could cause an attack 


rate of disease as high as or higher than 
that observed in the fulminating labora 
tory epidemics which occur periodically. 
These same principles hold true, but 
on a larger scale, for the use of acrosol 
clouds over cities. Specially designed 
bombs, shells, or other types of dis 
seminating devices discharged from 
enemy aircrait or trom 
warships offshore could 
create large clouds. 
Under weather con 
ditions which are not 
clouds 


too rare, such 


would remain close to the ground and, 
like pollen, diffuse with the wind over 
wide areas, or like smog, hang over a 
city for hours. An excellent example of 
this type of smog occurred at Donora, 
Pa., several years ago. 

With disseminating devices of rea 
sonable size, relatively small amounts of 
used to establish 


material could be 


clouds with high concen 


The 


would be one of 


widespread 


trations of agent problem of 


spreading the agent 


practical technical development rather 


lan one requiring any new indis 
d scientific principles 

It would seem entirely possible that 

casualties 


a cloud attack 


the percentage of among 


those exposed to such 
ight approach that which could be 
produced from the over-all contamina 


of a building by saboteurs 


Contaminating Water 

Che introduction of a relatively small 
volume of a highly concentrated sus 
pension of a pure BW agent into the 
water-distribution system of a city could 
effectively contaminate a large part ot 
that system. The principles of back 
siphonage are sufficiently well known 
so that any plumber or person with a 
ninimum of sanitary-engineering train 
ing could introduce such a mixture. 

The exact point of insertion into the 
system might be exceedingly difficult 
to locate and, of course, a larger num 
ber of casualties would be expected 
than would occur in accidental water 
borne infections since the dosage of 
agent received by consumers wou!d be 
sufficiently great to overcome any nat 


ural resistance. 
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Food-borne epidemics are well un- 
derstood. They usually result from the 
contamination of certain types of warm 
or moist foods that provide growth 
conditions required by the bacteriologi- 
cal agent. The number of organisms 
may be small to begin with, but the 
final concentration in the food actually 
consumed may be tremendous due to 
the opportunities for growth in the 


meantime. 


Resistance Overcome 

In several reported food-borne epi 
demics of typhoid fever, a majority of 
the persons consuming the contami 
nated food were affected, indicating 
again that high concentrations of bac 
teria could overcome much of the nat 
ural resistance which the normal popu 
lation may have. 

We can readily see that a high con 
centration of certain infectious agents 
injected into the right food at the right 
time by a saboteur would almost cer 
tainly produce high attack rates among 
those who consume the food. 

Our potential enemies have capabili 
ties in the field of sabotage not shared 
by ourselves and our allies. One's imagi 
nation may be given free rein when 
one considers the wide variety of pos 
sibilities and potentialities of this form 

of warfare. The only 
limiting factors are the 
accessibility of food 
and water supplies to 
a subversive agent and 
the extent of the dis 


tribution of any single food or water 
supply. 
However, it should be noted that 
such sabotage methods would not nec 
essarily be limited to the use of patho 
bacterial and vegetable 


gens. Certain 


toxins, or any of a wide variety of 
chemical poisons, might be used. From 
the saboteur’s point of view, though, 
biological agents have distinct advan 
tages over the chemical poisons. The 
incubation periods of the biological 
agents vary from days to weeks, which 
would enable him to perform his mis 
sion and disappear, leaving few clues. 
The more immediate effects of chemi 
cal poisons might increase his chances 
of detection. 


A man whose strong build testifies to 
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his ability to defend himself against 
attack is seldom set upon by another. 
Similarly, our best method of assuring 
that we will not be attacked is for all 
our real or potential enemies to know 
that we are capable of protecting our 
selves adequately against biological 
warfare and, if necessary, that this pro 
tection need not be a passive one. 


One of the best defenses against a 





“A man whose strong build 
testifies to his ability to defend 
himself against attack is seldom 
set upon by another. Similarly, 
our best method of assuring that 
we will not be attacked is for all 
our real or potential enemies to 
know that we are capable of 
protecting ourselves adequately 
against biological warfare and, if 
necessary, that this protection 
need not be a passive one.” 











bacteriological attack is a quick, reliable 


detection system so that appropriate 
public health organizations can swing 
into action promptly and initiate anti 
and other 


biotic, chemotherapeutic, 


suitable control measures. It is clear 
that the initiation of such widespread 
control procedures would be no small 


task. 


Rapid Identification 

Until recently, standard procedures 
tor detecting these organisms in water 
required four days. However the 
Chemical Corps recently completed de 
velopment of a revolutionary detection 
device, consisting of a very thin filter 
which will trap bacteria and permit 
their identification within fifteen hours, 


or one-sixth the time previously re 


quired, There is still a requirement for 


the development of more and quicker 
specific tests for all potential biological 
warfare agents. Both the Chemical 
Corps and the Public Health Service 
are vigorously pushing such develop 


ment. 


May Infect Animals 

However, the enemy need not direct 
his attack toward the human popula 
tion of the country. His intent may be 
not an immediate effect, but a long 
range effect, produced by infecting our 
animals with diseases 


domestic exot 


not now present in the United States 
and, as a result, cutting down our meat 
supply 

One can realize the damage that such 
an overt or covert attack might produce 
by considering the cost of bringing the 
recent outbreak of foot-and-mouth dis 
ease in Mexico under control. This out 
break resulted in the loss of more than 
a million animals, and produced a joint 
economic loss of two hundred million 


dollars to Mexico and the United 
States. This disease and the equally 
dangerous rinderpest are highly con 
tagious and would spread rapidly from 


herd to herd. 


Threat Can Be Answered 
This 


strengthening our existing animal dis 


threat can be answered by 


ease control organizations. Many agen 


cies are currently cooperating in the 


development of new 


and improved vaccines 
to satisfy this continu- 
ing need, 


In addition to our 


domestic animals, our 


crops are similarly vulnerable to attack 


by exotic biological agents not now a 


problem in this country. Enemy air 


craft or saboteurs could introduce de 


structive plant diseases and pests into 
our corn and wheat belts which might 


be dificult, if not impossible, to bring 


under control before the year's crop 


was ruined. 

Here, too, the answer to the threat 
ies in increasing the strength of our 
existing organization for the control of 
plant disease so that outbreaks can be 
promptly reported and control measures 


initiated. One facet of the defensive 


picture which is receiving the attention 


of many cooperating agencies 158 the 


development ot additional disease-re 


sistant plant varieties 


Possibilities Great 


These are but a few highlights ot 


; } 1 
factual information about biological 


warfare, unadorned by sensationalism 


or exaggeration. Its possibilities are 


great—-do not be misled on that score 


but they are frightening only if we 


fail to insure that we are ahead of any 


knowled c ind pre 


other nation in 


paredness in this fel 





Ordnance at White Sands 


A.O.A. Holds First Regional Meeting in the Southwest 


HEN some 4 members of the 
American Ordnance Association 
assembled at White Sands Proving 


Ground on November 7, 1952, they es 


tablished a new record in the annals of 
the Association. It was the first regional 


meeting to be held in the southwestern 


part of the United States and also the 


first 2-day gathering dev 


study of rockets and guided 


Directed by General Eddy 
The 


capable 


entire program was under the 
kindly direction of Brig 
George G. Eddy, 


White 


Ordnance 


and 
Gen commanding 


general at Sands. A charter 


member of the Association, 
General Eddy is known throughout the 
Ordnance traternity for his ability as an 
administrator 


Ameri 


armed forces 


ordnance engineer and 
and his outstanding service to 
can industry and to the 
in this country and abroad. The meet 


ing began at El Paso, Tex., on the 


afternoon of November 6th and con 
cluded the following evening at White 


Sands. 


Los Angeles Delegation 


Noteworthy among the attendance 


was a large delegation of members 
from the Los Angeles Post, under the 
leadership of Post President William 


A. Wilson. The Los Angeles delegation 
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made the journey by chartered airplane. 
The afternoon of the first day of the 
meeting was devoted to a seminar on 
guided missiles under the chairman 
ship of General Eddy. The seminar was 
held in the ballroom ot the Cortez 
Hotel, El Pas 
y 300 members and guests 


Maj. R. A. M 


echnical train 


and was attended by 


were 


of the proving ground’s 
and J. J 


of the technical staff 


Patterson, chiet 


technical staff; Putegnat, also 


Seminar Topics 


McDonough’s topic — was 
Colonel 


Missile 


Missile 
Guided 
Putegnat discussed 


and 


Is a Guided 
spoke on 
and Mr 


bility, Quality, 


rson 


Control of 


Brig. Gen. G. G. Eddy welcomes A.O.A. members to seminar at Hotel Cortez, El 


Paso, Tex. On his left are Maj. R. A. McDonough, Lieut. Col. W. 


P. Patterson, and 


J. J. Putegnat, all of White Sands Proving Ground, who also spoke at the seminar. 
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The seminar was opened by Chris 
P. Fox, 


leader, city 


well-known El Paso civic 
businessman, 


Mr. 


also presided in a most hospitable way 


official, and 
who welcomed the visitors. Fox 
as chairman of the banquet in the 
evening. 


Polk, 


Ordnance 


Louis vice-president of the 


American Association in 


charge of Technical Divisions and 
Committees and president of the Shet- 
held Corporation, Dayton, Ohio, con- 


thanks on 


to General 


cluded the with 
behalf of the 


Eddy and his associates. 


seminar 


Association 


Committee Meeting Held 

Preceding the seminar a noteworthy 
meeting of the A.O.A. Rocket and Jato 
Committee, under the chairmanship of 
C. L. Eksergian, Budd Company, Phil 
adelphia, Pa., was held at which nearly 
one hundred members of the Com 
muttee were present. 

Weber deVore, Heintz Manufactur 
ing Company, Philadelphia, secretary 
of the Committee, and Brig. Gen. Bur 
ton O. Lewis, staff consultant, Ameri 
can Ordnance Association, were in gen 
eral charge of the program. 

The new Post of the Ordnance Asso 
ciation with headquarters in El Paso 
was inaugurated at the dinner meeting 
on the evening of November 6th at the 
Cortez. Mr. Fox was a delightful mas 
ter of ceremonies. Principal addresses 
were given by General Eddy; Rear 
Admiral W. V. 
mander for the Armed Forces Special 


Davis, deputy com 


Weapons Project at Sandia Base, Albu 


srig. Gen. Edward 


querque, N. Mex.; I 
P. Mechling, commanding general, Air 
Armament Test Center, Eglin Field, 
Fla.; and Robert L. Biggers, vice-presi 
dent of the Association and president 
of Fargo Division, Chrysler Corpora- 


tion, Detroit, Mich. 


Charter Presented 


The charter of the new Post was 


presented by Leo A. Codd, executive 
Ord 


nance Association, Washington, D. C. 


‘ 


vice-president of the American 
The charter was accepted by the chair 
man of the Post’s Organization Com 
Col. 
many years an active Regular officer of 


mittee, Henry E. Minton, for 


the Ordnance Department of the Army 
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Chris P. Fox, shown at the rostrum, above, served as toastmaster at the A.O.A. 
banquet held at the Hotel Cortez in El Paso on the evening of November 6th 


and now an insurance executive in El 
Paso. 

In general charge of the El Paso 
phase of the meeting were Colonel 
Minton; M. S. Darbyshire, president of 
Darbyshire Steel Company; and C. A 
Lindeman, also of the Darbyshire or 


ganization. 


Special Guests 

Among the special guests at the din 
ner in addition to those named above 
were: Henry N. Marsh, general chair 
man of Technical Divisions and Com 
mittees, American Ordnance Associa 
tion, and an official of Hercules Pow 
Del.; 


Brig. Gen. Thomas C. Musgrave, com 


der Company, Wilmington, 
manding general, 47th Air Division, 
Walker Air Force Base, N. Mex.; Col. 
D. R. 
Holloman Air 


Ostrander, commanding the 
Development. Center, 
Mex.; Capt. P. D. 
Quirk, commanding, U. S. Naval Ord 
nance Missile Test White 
Sands Proving Ground; A. N. Kemp, 
Mutual 
Life Insurance Company, Los Angeles; 
Col. W. S. Broberg, chief, Los Angeles 
Ordnance District; Capt. B. L. Lubel 
sky, commanding officer, U. S. Am 
munition Depot, McAlester, Okla.; Brig 
Gen. Hobart Hewitt, Eglin Air Force 
Base, Fla.; and Capt. Walter L. Tann, 
Navy 
ment, Washington, D. C. 
Next 
7th, members and guests journeyed 


Alamogordo, N. 
Facility, 


chairman of the board, Pacifix 


Bureau of Ordnance, Depart 


morning, Friday, November 
some sixty-five miles in chartered buses 
from E] Paso to White Sands for a pro- 
gram of tests and demonstrations long 


to be remembered. The program began 


at the Post theater under the auspices 


John 


G. Shinkle, deputy commanding off 


of General Eddy, assisted by Col 


cer of White Sands Proving Ground. 
The operation of rockets and guided 
missiles was demonstrated in two films 
“Operation Greenhouse” and “The 
V-2 in Upper Atmosphere Research.” 
demonstration the 


Following _ this 


party went to the “Honest John” view 
site to witness the firing of two of the 
latest large rockets. Next came a jour 
ney to the static test stand where static 
rocket firing was demonstrated and ex 
plained. 

Preceding luncheon there was a dis 
play of missiles and missile equipment 
after which a chuck-wagon luncheon 
was served. 

The afternoon program was devoted 
Nike 


from which the shooting of the Nike 


to a journey to the view site 


guided missile could be observed 


Hospitality Praised 

At sundown the guests returned to 
El Paso loud in their praises for the 
hospitality and efficiency of the White 
Sands organization under the direction 
of General Eddy, aided so capably by 
Colonel Ostrander for the Air Force 
and Captain Quirk for the Navy. They 
Carl 


Lindeman who carried without a flaw 


were also indebted greatly to 
the burden for the details of the 2-day 
operation. 

The first regional meeting of the 
White 


Sands Proving Ground, N. Mex., goes 


Ordnance Association at the 
down in the book as one of the most 
instructive and enjoyable ever held un 
der the auspices of the A.O.A. 
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Gl Ordnance Scientists 
8 


by 
Brig. Gen. George G. Eddy 


Commanding White Sands Proving 
Ground, Las Cruces, N. Mex. 


» 
Above, Gl-trained scientists prepare to launch a German V-2 rocket in the first 
all-soldier attempt to assemble and fire guided missiles at White Sands, N. Mex. Y oung Ordnance soldier- 
technicians are doing out- 
standing work preparing 
and firing guided missiles 


» 


HE commonly accepted mental pic 
jen of the wartime foot soldier, 
who involuntarily entered military serv 
ice to spend his training period issuing 

itelligible grunts as he marched 

intless miles with a held pack and 

n on his back, has become obsolete 

it White Sands Proving Ground, N 
Mex. Here, in this isolated Army Ord 
nance guided missile research and de 
elopment facility, is a new type ol 

soldier who has been trained as a sci 

Above, Pfc. John Woods follows behavior of guided missile with a tele- entific technician. To him the entire 


plotter. Below, GI's track rocket with Askania optical instrumentation camera of treedom-loving people s look 


for protection in troubled times 


Ordinary Backgrounds 


These young technicians in khaki, 
volunteers and inductees, little resem 
ble the usual scientist—a cross between 
the absent-minded professor and the 
elderly genius surrounded by test tubes. 
These youngsters, most of whom are in 
their early twenties, are as ordinary in 
educational training and background 
us the boy next door. Every race, creed, 
and nationality works side by side in 


this newest held of defensive warfare. 


The young  soldier-technicians at 
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White Sands Proving Ground come 


from every State in the Union and 
from every walk of life. Former farm 
boys, grocery clerks, miners, mechanics, 


and students, have, through their spe 





cial military training, become a back 
log of scientists for the future through 
the specialized training provided by 


Army Ordnance. 


Ideas Upset 


Heretofore the public generally ac- 
cepted the theory that only scientists 
of established repute and with many 
years of experience were capable of 
developing, testing, and launching 
guided missiles. The young soldiers at 
White Sands Proving Ground upset the 
world’s preconceived ideas when, after 
intensive training, they took over, as a 
completely military unit, the assembly 
and launching of a German V-2 rocket 
to further the American guided missile 
program following World War II. 

Scientists and laymen throughout the 
world were electrified on February 24, 
1949, by the public announcement of 
the record-breaking flight of the first 
2-stage rocket at the proving ground, 
then almost unknown as a research and 
testing facility. 

Until that date, only scientists of es 
tablished repute, mostly German mili 
tarists or civilian contractors, had suc 
cessfully designed, tested, and fired 
guided missiles. With the advent of 
the Army Ordnance training program 
for servicemen at White Sands Prov 
ing Ground, a new field was opened 
in educational benefits for the enlisted 


soldier as well as for national defense. 


First 2-Stage Missile 

The first amazing 2-stage missile mis 
sion for the newly trained Ordnance 
men was the Wac Corporal and V-2 
combination, the former on the nose of 
the latter which acted as a booster unit. 
Both contained modern scientific in 
struments for recording flight data 
which were to be of inestimable value 
in further research and development. 
With the newly gained scientific know 
how of these young soldier technicians, 
this bumper rocket attained a height of 
250 miles—the highest altitude yet 
reached by a man-made missile. An 
other “first” for the enlisted men’s sci 
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Above, Sgt. Robert P. Alley, codrdinator of the missile section, adjusts the 
telemetry voltage in the control compartment of the rocket just before firing 


’ 





Above, Sgts. J. Angerman and C. Haskett set telemetry checkout panel controls. 
Below, Pfc. D. Estabrook presses firing button sending a test rocket skyward. 
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entific achievements was the firing of 
the first Aerobee missile at White Sands 
Proving Ground, an assignment in 
which both primary and secondary jobs 
for the preparation and launching were 
filled by an 11-man enlisted crew 
under the direction of a military project 
officer. The Acrobee is extremely valu 
able in the .study of scientific atmos 


pheric conditions. 


A New Era 

The rocket flights carried out by 
these young soldiers opens a new era 
in the field of fundamental scientific 
research. 

Since World War II, rapid strides 
have been made at White Sands Prov 
ing Ground in gaining basic knowl 
edge of materials essential for propul 
sion devices, equipment for remote con 
trol, and the aérodynamics of guided 
missiles. These intricate technical prob 
lems are being dealt with through the 
unification of every branch of the mili 
tary service at White Sands. 

The first all-military mission, con 
sisting of thirty-two men, was launched 
into the desert air to begin a threefold 
program: (1) Experiments for the 
Army Ordnance Corps, (2) mainte 
nance of a practical laboratory for sci 
entific investigation of the upper at 
mosphere, and (3) training of other 
military personnel, for both research 
and the practical field use of guided 
missiles 

Due to the inevitable and regular 
turnover of military personnel, Army 
Ordnance must provide a continual re 
placement training program, the bene 
fits of which dischargees carry back to 
civil life or follow up with further 


military service. 


Outstanding Feature 

Perhaps the most outstanding fea 
ture of White Sands Proving Ground’s 
missile program is the cross section of 
America’s youth who make it possible 
through their specialized Army train 
ing. The program at the desert base has 
proved how successfully scientific atti 
tudes and techniques may be applied to 
unfamiliar assignments by the average 
young man in military service. In most 
cases these soldiers are. working out of 


fields they might have followed in civil 


626 


life. Many will continue to follow s 
ence in varied aspects because of the 
interest gained during their military 
service. 

Key figures among the enlisted sci 
entific technicians in the early history 
ot the White Sands program were Sgt. 
Robert P. Alley and Pfc. Donald M 
Estabrook. Private Estabrook was the 
‘triggerman” for the first firing of a 
missile by an all-soldier crew at the 
proving ground. Sergeant Alley served 
as codrdinator for the missile program 
from its inception. He also served as 
liaison between the missile section and 
other sections rated to the program 
and its personnel. His uncanny calcu 
lations on missile performance have 
become legendary at the Proving 


Ground. 


Design and Develop 

Not only do these soldier technicians 
develop, test, and fire our newest de 
tense weapon, but in some cases they 
also design and construct the equip 
ment necessary to the program. Such is 
the case with 24-year-old Cpl. Don Fa 
piano who is assigned as liaison be 
tween the General Electric Company 
and Army Ordnance in combining the 
specifications of both to design a gan 
try crane for missiles of a given size 

Operation of rare equipment ts no 
longer exceptional at White Sands 
where Pfc. John Woods operates one 
of the three teleplotters in the United 
States. This electronic device tells the 
story of a fired rocket, giving its loca 
tion, angle, velocity, total speed, and 


acceleration each second it is in the air 


Rocket firings are useless without 


means and personnel to record data. 


Sgt. Joe Angerman and Sgt. Carl Has 
kett perform valuable work in opera 
tion of the telemetry panel which por 
trays, on a screen similar to television, 
the behavior of each missile while it is 
in the air. 

Equally important are the assign 
ments of Cpl. Jack Hart and Cpl. Bill 
Robe, optical instrumentation techni 
cians, and Cpl. Arnold Bottari, gyro 


scope technician. 


Peacetime Benefits 

The enlisted scientific soldier techni 
cians at White Sands Proving Ground 
are providing innumerable benefits for 
peacetime in addition to training for 
military protection. They provide in 
struments to measure cosmic radiation; 
record spectra of the sun; photograph 
large areas of the earth; measure tem 
peratures and pressures, sky brightness, 
radio and radar wave propagation; test 
parachutes; measure the earth’s mag 
netic field; and measure spark-gap 
breakdowns at the extremely low pres 
sure areas encountered high above th« 


earth. 


New Educational Field 

The future value of the Ordnance 
trained soldier at White Sands Prov 
ing Ground will undoubtedly — be 
come a yardstick for scientific research 
while the basic fundamental knowl 
edge gained by young men trom every 
State and every walk of life will pre 
vide a new educational held for the 


Ordnance soldier 


Operating under the call letters, MARS, Pfc. Lloyd A. Burrows provides world- 
wide radio and information service for the White Sands guided-missile program 
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Industrial Manpower 


Our Defense Production Creates New Personnel Problems 


8 


by 
Paul B. Smith 


’ 


The available labor sup- 
ply should be utilized 
to the fullest extent be- 
fore additional employ- 
ment requirements are 
created in areas of labor 
stringency 


- 


S one of the Nation’s major re- 
sources, manpower has a vital 
réle in the defense program. The size, 
capacity, and skill of our working 


population constitute an important fac- 
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tor in building and maintaining our 
national strength. As a resource, how 
ever, manpower differs significantly 
from all other economic factors because 
it involves a human element and must 
be developed, conserved, and used with 
great skill and foresight. 


Heavy Demands 

Although the goal of the present de 
fense effort is partial mobilization, its 
requirements have been superimposed 
on a high-level civilian economy. This 
combined productive effort has created 
heavy manpower demands in meeting 


the requirements of the armed services, 








Mr. Smith is manpower liaison 
representative between the 
United States Employment Serv- 
ice and the Ordnance Corps of 
the Army. 





in stafing expanding defense industries, 
and maintaining adequate levels of out 
put of essential civilian goods and 
services. 

It is against this background that 
some of the more significant manpower 
developments and programs will be 
presented with 


special reference to 


Ordnance procurement. 


Assumptions for 1953 

During the coming year it is as 
sumed: (1) that our mobilization pro 
gram will proceed according to present 
that 


hostilities in Korea will not result in 


schedule and even cessation of 
any significant change either in the size 
of the defense program or in its sched 
uled timing, and (2) that easier sup 
plies of materials and rising consumer 
income will result in increased civilian 
production above current levels. 


Defense production in 1953 is ex 


627 








pected to reach its peak and level off. 
As the plateau is reached, the emphasis 
on various military end items will 
shift. As a result, some defense produc 
tion will continue to expand and re 
quire additional workers, while other 
phases will decline and release workers. 
Employment in consumer durable 
goods is expected to be generally some 
what higher than the current work 
force as a greater sup 
metals 


ply of basic 


becomes available for 
such production. As 
structural steel for 


construction purposes 


1s expected to be more plentiful, the 


level of construction activity should be 
only slightly below that of 1952. 
Consumer soft-goods employment is 
also expected to be relatively high. 
With respect to agriculture, the labor 
force is expected to decline over the 
due to the continued com- 


next year 


petition of nonagricultural establish- 
ments for workers. 

The combined labor needs of defense 
industry and civilian activities have 
already pushed employment to record 
levels, and a further rise is anticipated 
this year. To meet this need the civilian 
labor force will have to expand by some 
700,000 to 800,000 workers. Fortunately 
the normal net growth in the labor force 
will provide this number, for it is un 
likely that unemployment will decline 
much below current levels (around 1.2 
million) under peacetime conditions. 

Thus, on an over-all national basis, 
our manpower supply, if effectively 
utilized, will be adequate to meet the 
anticipated combined needs of defense 
and civilian production and maintain 
approximately 


our armed forces at 


3,700,000. However, manpower strin 
gencies will continue in a number of 
major industrial areas as well as in cer 


tain critical occupations. 


Production Unimpeded 

Despite these occupational stringencies, 
labor shortages are not yet holding back 
production of military material. Actu 
ally, we shall continue to see spotty in 
creases in unemployment as a result of 
fluctuations in the civilian-goods mar 
kets and, to some extent, from controls 


on the use of basic materials. 
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In general, however, no sharp change 
in the level of economic activity appears 
likely 


But as different parts of the economy 


to occur in the next two years. 


undergo individual adjustments at vari 
ous times with corresponding impact 
on the labor force, manpower programs 
must be geared accordingly. 

Betore proceeding with a discussion 
of specific manpower problems and pro 
grams, a brief summary of employment 
developments in ordnance and acces 
sories manufacturing should be of par 
ticular interest. 
Manpower reports received in lat 
September from 131 ordnance plants 
and arsenals, employing 286,600 work 
ers, indicated an employment upswing 
during the closing months of 1952. 
Expansion, of course, has slowed con 
siderably since the rapid post-Korean 


build-up. 


Increases Expected 

However, all branches of the industry 
anticipated substantial employment in 
creases, with private plants expecting 
to add ten per cent more workers and 
Government establishments planning to 
increase their work forces by four per 
cent between September and 
March 1952 


Obviously, tied to changing military 


1952 


needs, most of the increase anticipated 
in September was based on the filling 
out of production lines which were a 
ready in operation, At the same time 
some plants were still in the process of 
building new capacity and based their 
estimates on anticipated stafing of 
these new production lines. 

More significantly, September em 
ployment in Government establish 
ments was approximately six per cent 
greater than a year ago while private 
plants had upped their employment by 
more than seventy-three per cent over 
the year. 

As a result, current and future man 
power developments in the ordnance 
manufacturing industry will be domi 
nated more and more by changes in 
the manpower requirements of private 
plants which are providing an increas 
ing portion of the jobs in the industry. 

Labor shortages in the ordnance in 
dustry continued to be widespread, al 


though generally limited to professional, 


technical, and skilled occupations and 
not severe enough to hold down pro 
duction in most plants. Six out of every 
ten establishments reported job open 
ings which were hard to fill—many 
existing for long periods of time. On 
the other hand, only five plants in 
dicated that manpower difficulties were 


sufhciently great to impede production. 


Skills Scarce 


Changing designs, rigid performance 


standards, and complexity of many 
modern weapons require the kinds of 
skills which are in short supply in all 


Most ire 


quently occurring occupational short 


metalworking industries. 
ages were those of engineers, machinists, 
and machine-tool operators, tool- and 
diemakers, and tool designers. 


While the 


on data and findings during the third 


above summary is based 
quarter of 1952, the same conditions are 
expected to prevail in the industry dur 
ing the coming year. Hence the indus- 
try to a considerable extent reflects the 
over-all manpower pattern described at 
the outset. 

Che toregoing summary of economic 
ind labor market trends for the year 
ahead only suggests the broad context 
in which specific manpower problems 
have been developing. Although no 
manpower difficulties of crisis propor 
tions are anticipated in the immediate 
future, some problems have already 
emerged which warrant serious concern 


and effective remedial action. 


Effect of Rotation 
While the armed forces have already 


reached their desired levels, a con 
siderable movement of personnel will 
continue to take place due to the mili 
tary service policy of rotation. Almost 
a million men will be returned to civil 
ian life, replacing those entering mili 

tary service. Although 
will 


many separatees 


resume their educa 

tion, the vast majority 

will enter the labor 
market. 

They, along with the thousands of 
persons who will actively seek work 
for the first time and the thousands of 
workers who shift jobs, present a sizable 


recruitment, placement, and training 
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challenge to manpower facilities. This 
will pose a complex problem of match- 
ing skills with jobs available at the 
right time and in the right places. 


Shortages May Continue 

As indicated in previous articles in 
OrpNance magazine, shortages of scien- 
tific and engineering personnel, cur 
rently being experienced, are likely to 
continue for some time. Considerable 
progress has been made since the pub- 
lication of these articles in improving 
the utilization of these key workers at 
their highest capacity and in activities 
vital to our national security through 
the codperation of the professional so- 
cieties, management, and Government. 

Nevertheless, expansion of industrial 
facilities, changing civilian products, 
and the new design and character of 
military weapons reflect continued 
needs, not only for professional special 


skilled 


machinists, tool- and diemakers, layout 


ists but for such workers as 


men, pattern makers, and electronic 
technicians, the supply of whom cannot 
be augmented quickly. 

There are over sixty occupations on 
the list of critical occupations prepared 
by the Department of Labor, which 
means that there is not an adequate 
supply of workers having these skills 
level of mobili 


even for the present 


zauion, 


Labor Not as Mobile 

Another development since the war 
vears which makes our current man 
power job difficult is the fact that labor 
is not as mobile as it was ten or twelve 
years ago. Many more employees have 
seniority, pension, and insurance rights 
protected by bargaining agreements 
and are reluctant to transfer to defense 
employment unless these rights are 
protected, 

In general, therefore, the labor mar 
ket will be characterized by shifting 
demands for workers as some defense 
production tapers off and civilian pro- 
duction responds to changing consumer 
demand. Then, too, the demand for 
labor will not always arise where there 
is an available supply, so that in some 
areas extra workers will have to be re- 
cruited to augment the local labor force. 


As_ has been noted, the 


already 
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armed forces constitute one of the 


principal claimants for manpower. Ob- 


viously, the determination of the size 
and composition of the armed forces 
and the manner in which those re 
quirements are met have an important 
bearing on civilian manpower resources 
and needs. 

Policies governing the recall to duty 
induction of men 


of Reservists and 


through the Selective Service System 





‘We must insure that, at the 
height of the defense program, 
industry will not find itself 
depleted of key workers be 
cause of military induction 
and that the armed forces will 
not find themselves unable to 
utilize the Reserves they have 
they are 


trained because 


needed in industry. 





must continue to aim at meeting mili 
tary manpower requirements without 
unduly disrupting the activities which 
support our military strength, 

We must insure that, at the height 
of the defense program, industry will 
not find itself depleted of key workers 
because of military induction and that 
the armed forces will not find them 


selves unable to utilize the Reserves 


they have trained because they are 


needed in industry. 
This means that critical skills must 
defense in 


be fully utilized, both in 


dustry and in the military, and that 


recall and induction objectives must 
not prevent a steady flow of new work 


and key 


protessions in order that we may main 


ers into critical occupations 


tain and incase qualitative advan 


tages over our potential foes. 


Information Furnished 

Toward this end current information 
concerning critical occupational short 
ages is furnished to the armed forces 
Service 
guidance in deferring recall of Re- 


and the Selective Svstem for 
servists and deferment of college stu 
dents and apprentices. 

A word should also be said about the 


concern of the production and procure 


ment agencies with manpower prob- 
lems. Obviously, if production is to be 
completed on time it must be scheduled 
within the limits of what is possible 
in terms of production facilities, ma 
terials, and manpower. Moreover, the 
manner in which procurement is dis- 
tributed across the country determines, 
in large part, the degree to which 
maximum utilization of available man 


power can be ac hieved., 


Other Factors 

Likewise, housing, community facili- 
ties, and related factors must be taken 
into account because they condition the 
extent to which manpower can be most 
effectively used for defense production, 

National manpower policies there- 
fore, have established the principle that 
available labor supply should be utilized 
to the fullest extent possible before addi 
tional employment requirements are 
created in areas of labor stringency—in 
other words, bringing the work to the 
avoid needless 


worker to migration, 


excessive strains on community facili- 


ties, and less of efficiency in defense 


production. 


Collaboration 

Another major principle of civilian 
manpower administration is collabora- 
tion by Government with labor and 
management through national, regional, 
and area labor-management committees 
in the development ot manpower 
policies and programs. Only through 
such active cooperation can the civilian 
successfully 


manpower resources be 


mobilized on a voluntary basis and 
full weight be given to human con- 
siderations, which are just as important 
as the labor market and occupational 
characteristics. 

Of equal importance is the principle 
of making maximum use of our avail- 
able labor supply to relieve manpower 
shortages in critical occupations through 
improved techniques and programs of 
training and utilization and to stimu- 
late the entrance of more potentially 
qualified workers into critical occupa- 
tions. While it is recognized that pri- 
mary responsibility for training rests 
with management, assistance is being 
provided employers in installing train- 


ing programs suited to their individual 


629 





needs. Assistance is also made available 
in developing training courses for scien 
tific, technical, managerial, and highly 
skilled occupations through use of col- 
lege and technical school facilities and 


apprenticeship programs. 


Solution Local 

Although sound national manpower 
policies and programs are highly im- 
portant, the solution to practically all 
manpower problems must be found 
where they actually occur—in the thou 
sands of communities across the coun 
try. National policies and programs 
only clear the way for local community 
leaders, labor, and management groups, 
Federal, State, and local agencies to 
solve the manpower problems peculiar 
to their own communities. 

In short, the center of manpower 
administration is and must remain in 
the plants, union halls, and public em 
ployment offices—in the planning and 
action of responsible agencies and com 
munity groups throughout the Nation. 

The local United States Employment 
Service office is the operating man- 
power agency within each of the 1,800 
communities where it is located. While 
these offices cannot do the whole man 
power job, they provide manpower in 
formation, placement, and related tech- 
nical services to assist employers and 
workers in making more informed and 
intelligent employment decisions. 

All the vast resources and experiences 
of the public employment service sys- 
tem are being directed toward meeting 
the needs of employers engaged in 
service is 


defense work. Preferential 


given these establishments whenever 
local labor supplies are insufficient to 


meet over-all needs. 


Services Provided 

To avoid undue disruption of the 
labor market and needless in-migration 
and to facilitate orderly recruitment, 
personnel people should consult with 
the local Employment Service office re 
garding hiring needs. Most of these 
offices can be particularly helpful in the 
anticipation and identification of man 
power problems and are generally 
equipped to provide the following serv- 
above the commonly 


ices over and 


known recruitment functions: 
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1. Locate workers with specialized 
skills in other areas, if they are not 
available locally, through a nationwide 
labor-clearance system. Arrangements 
can be made through local offices for 
recruitment itineraries in such areas, if 
so desired. 

2. Provide information concerning 
local, area, and national labor-market 
conditions, on an occupational basis, 
particularly in labor surplus or shortage 
areas. 

3. Develop codperative testing pro 


grams tor the selection of entry workers 


and trainees. 
4. Determine physical requirements 


~ 


5 ployment of the physi 


of jobs suitable for em 
< cally handicapped. 

5. Assist in alleviat 
ing problems of turn 
over and absenteeism. 

6. Suggest in-plant manpower plan 
ning methods to effect maximum utili 
zation of employed workers through 
a. The preparation of job inventories 

from which labor needs can be deter 

mined. 

. The conversion and standardization 
of plant job titles which will facilitate 
comparison of plant manpower needs 
with community and national supply 
data. 

. The inventorying of work-force skills. 
. The determination of relationships 
between jobs for effective transfer 


purposes. 


Manpower Liaison 

Of special interest to those concerned 
with ordnance procurement and pro- 
duction is the manpower liaison rela- 
tionship which has been maintained 
between the USES and the Ordnance 
Corps since the inception of the defense 
mobilization program. 

Recognizing the magnitude and 
diversity of Ordnance procurement and 
its impact on the labor force, the two 
agencies have established close working 
relationships at all levels designed to 
difficulties 


and to effect prompt alleviation in the 


prevent serious manpower 
interest of uninterrupted production of 
ordnance material. 

Furthermore, as a means of achieving 


both 


agencies have codperated in promoting 


more economical procurement, 


more efficient personnel practices by 
Ordnance contractors to assure maxt- 
mum utilization of the work force. The 
desired coérdination is being achieved 
through the exchange and pooling of 
manpower information as a guide to 
procurement planning, contract admin 
istration, and related manpower Activi 
ties, and provides for prompt higher 
level action in the event that a serious 
manpower problem cannot be solved 


locally. 


Effective Use Important 

With substantially full employment 
and in view of the occupational short 
ages previously mentioned, it is in 
cumbent on employers to assure that 
they make the most effective use of 


their individual labor forces. 

This means that they must keep in 
formed of the changing character of 
the labor market and introduce, as soon 
as practicable, such modifications in 
hiring specifications as changes in the 
labor market justify. If they have not 
already done so, personnel supervisors 
should take complete inventory of the 
abilities of all workers on the job and 
make sure that they are working at 
their possible highest skills. 

Changing products and processes sug 
gest inc reased attention to maintaining 
a flow of 2-way communication between 
supervisors and employees so that man 
agement keeps informed of employee 
attitudes and facilitates employee co 
operation in effecting the required 
changes with a minimum of absentee 
ism and turnover. 

Expansion of the work force or 
major readjustments in production re 
quirements also frequently pose special 
problems of orientation and on-the-job 
training and may involve upgrading 
workers or simplifying job processes. 


Assistance Offered 

The public employment service can 
provide information about the labor 
market, can assist in the recruitment 
of workers, and suggest techniques for 
improved manpower utilization. But 
the effective use of the employed labor 
force can result only from the actions 
of thousands of establishments using 
their labor force in such a way as to 
achieve the national mobilization goals. 
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New British 
Aircraft 





Descendant of the famous Spitfire, the Vickers Supermarine 
Swift shown both above and below, is powered by two Rolls- 
Royce “Avon” jet engines and can fly well over 670 m.p.h. 


Shown on this page are just a few of 
the many outstanding jet planes now 
being developed by the British Air 
Force. Some of these new types may 
be used to bolster the air strength of 
the NATO countries for which Britain 
was scheduled to build 1,300 planes. 





The Hawker Sea Hawk, first 
British folding-wing jet in- 
terceptor, right, is tested 
aboard the new carrier, 
Eacie, specially designed to 
operate modern jet aircraft. 


Powered by four Rolls-Royce axial-flow turbojets, the Avro Below, the Javelin all-weather delta-wing fighter, 
698, below, is Britain's newest heavy delta-wing jet bomber now in production for the British Air Force 
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Month by Month: Highlights 


of the National Defense 











As announced elsewhere in this issue, 
the American Ordnance Association 
starts its thirty-fifth year of service to 
our national defense under the leader 
ship of an outstanding group of men 
who comprise its board of directors and 


its officers. 


{ll are individuals of the highest 
civic attainments and many of 
lasting 


them have records of 


achievement in our armed forces. 


In this place we record some high 
lights of the activities of those recently 
elected in order that all members of the 
Ordnance Association may be reminded 
of the high caliber of these volunteers 
who are willing to give of their time 
and talents to the performance of the 
Association’s important mission for our 


national defense 


The president of the American Ord- 
nance Association for the two-year pe 
riod beginning January 1, 1953, is 
Lieut. Gen. Levin H. Campbell, dis 
tinguished Chief of Ordnance during 
the Second World War, who has had 
wide acquaintance throughout the 
armed service and American industry. 
He is chairman of the Automotive 
Safety Foundation and a member of 
the boards of directors of several lead 
ing companies, including American 
Steel Foundries and Curtiss-Wright 
Corporation. He has served as a director 
of the American Ordnance Association 
since 1948 and was recently elected a 
director for another 4-year term ending 


December 31, 1956. 


General Campbell was born in the 
District of Columbia and was 
graduated from the United States 
Naval Academy, Class of 1909. He 
transferred to the Army and was 
commissioned a second lieutenant 
of Coast Artillery in 1911. He was 
promoted through grades to lieu- 
tenant general in 1945. 


As a career officer of the Regular 
Army he filled many posts of great re 
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sponsibility, notably at the Rock Island 
and Frankford Arsenals, and early in 
the Second World War was in charge 
of the construction and operation of the 
vast program of new ordnance plants 
which were built throughout the coun 
try and operated by private industry. 
Subsequently he became director of 
production for the Ordnance Depart 
ment, which responsibility he held at 
the time of his appointment to head 
the Department in 1942. 

Following his retirement from active 
military service in 1946, General Camp 
beil became executive vice-president of 
International Harvester Company, Chi 
cago, which important assignment he 
relinquished last year to become chair 
man of the board of the Automotive 
Safety Foundation 

General Campbell has received the 
following awards: istinguished Serv 
ice Medal with k Leaf Cluster 
1 Service Medal 
(Navy); Cross of th. French Legion 
(Officer); Knight Com 
mander Most Excellent Order of the 


(Army); Distinguis 
of Honor 


British Empire. In 1944 he was awarded 
the Crozier Gold Medal, highest award 
of the American Ordnance Association, 
which was founded in memory of the 
late Maj. Gen. William Crozier, dis 
tinguished Chief of Ordnance of the 
Army, r1go1-1918. General Campbell 
was also awarded the Charles L. Harri 
son Gold Medal by the Cincinnati Post, 
A.O.A., and the John C. Jones Gold 
Medal by the Philadelphia Post, A.O.A. 

As president of the American Ord 
nance Association General Campbell 
succeeds his friend and associate of 
many years, the late Col. James L. 
Walsh. Since the death of Colonel 
the office of 


president of the Association has re 


Walsh, June 11, 1952, 
mained vacant in tribute to his memory. 


During this period the duties of the 
presidency were performed by the As- 
sociation’s senior vice-president, Col. 
Herbert A. Gidney, who has long been 
identified with the direction of Ord- 


nance affairs, first as an official of the 
Association’s Pittsburgh Post and later 
as a national officer. Colonel Gidney 
was assisted by members of the Execu 
tive Committee, especially by Harvey 
C. Knowles, also a vice-president of the 
Association and vice-president of Proc 
ter & Gamble Company, Cincinnati, 
Ohio. Both Colonel Gidney and Mr. 
Knowles continue to serve as vice presi 


dents and as directors. 


Adm. W. H. P. Blandy was elected a 
vice-president of the Association in ad 
dition to the incumbent vice-presidents 
who were reélected. The by-laws of the 
Association were amended in order that 
this special honor might be accorded 
Admiral Blandy in tribute to his re 
nowned leadership in all matters con 


nected with ordnance progress. 


William Henry Purnell Bland 

one of the outstanding officers of 
the United States Navy. He was 
educated at the University of Dela 
ware and was graduated from the 
United States Naval 
Class of 1913. He advanced through 


the grades from ensign in 1913 to 


fcadem) 


admiral in 1947. 


He was Chief of the Bureau of Ord 
nance, Navy Department, 1941-1943; 
Commander of Amphibious Group 
One in the Pacific, 1944-1945; and par 
ticipated in the capture of Kwajalein, 
Saipan, Palau, Iwo Jima, and Okinawa. 

Later he was commander of cruisers 
and destroyers of the Pacific Fleet and 
subsequently Deputy Chief of Naval 
Operations for Special Weapons during 
which period as commander of Joint 
Army-Navy Task Force One he planned 
and commanded the atomic-bomb tests 
at Bikini. At the time of his retirement 
from active naval service he was Com 
mander in Chief of the Atlantic Fleet. 
He is currently president of the Health 
Information Foundation with head 
quarters in New York City. 

Admiral Blandy wears the Distin 
guished Service Medal with three Gold 
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Stars; Grand Officer, Order of the 
Southern Cross (Brazil); and Com 
the Order of the British 


Empire. In 1944 he was awarded the 


mander of 


American Ordnance Association’s Scott 
Gold Medal for Distinguished Ord 
nance Service. In 1950 the Association’s 
Cincinnati Post similarly honored him 
Charles L. Gold 


with its Harrison 


Medal. 


In addition to General Campbell and 
Admiral Blandy the following directors 


were elected for terms of four years: 


K. T. Keller, Director of Guided Mis- 
siles, Department of Defense, and chair 
man of the board of the Chrysler Cor 
poration, Detroit, has long held leader 
ship in the industrial and defense coun 
cils of our country. He has built and 
operated some of the Nation’s largest 
ordnance production establishments, no 
tably the tank arsenals at Detroit and 
Newark, Del. 

Following his education at Mount 
Joy and Lancaster in his native Penn 
sylvania he began as a machine-shop 
apprentice with the Westinghouse Ele« 
tric and Manufacturing Company in 
1906, later becoming assistant superin 
tendent of the automobile engine de 
partment. He became associated with 
General Motors Corporation in 1911, 
advancing to the vice-presidency of the 
Chevrolet Motor Company and, later, 
general manager of Canadian opera 


tions for that corporation. 


He has served with the Chrysler 


Corporation since 1926, first as 
vice-president in charge of manu- 


presi 


dent, and currently as chairman of 


facturing, subsequently as 


the board. 


Tank Arsenal, 
which was built and operated under the 
direction of Mr. Keller during the 
Second World War, 
Chrysler Delaware Tank Plant at Ne 
wark, Del., are tributes to his deep 


The Chrysler Detroit 


and now the 


loyalty to ordnance as well as to his 
outstanding industrial and engineering 
leadership. 

In 1947 he was awarded the Charles 
L. Harrison Gold Medal and in 1949 
the Association’s Crozier Gold Medal, 
both for distinguished ordnance service. 
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C. Jared Ingersoll, also elected a di- 
rector, is a well-known railroad official, 
a native Philadelphian, who served as 
chief of the Philadelphia Ordnance Dis 
trict during the Second World War. 
He is chairman of the board of the 
Kansas, Oklahoma and Gulf Railroad, 
an official of a number of other rail 
roads of the Midwest, and a director ot 
the Pennsylvania Railroad. He is a di 
rector of Phelps Dodge Corporation, 
North 


Refining 


the Insurance Company of 


America, and the Atlant 
Company. 

Following his education at Princeton 
University he served as a lieutenant in 


the United States Navy in the First 


World War. 


For his successful direction of the 
Philadelphi District 
during the Second World War he 
Medal for Merit 


Ordnance 


was awarded the 


He was also awarded the John ( 
Jones Gold Medal of the Philadelphia 
Post, American Ordnance Association, 


for distinguished ordnance service 


Charles D. Wiman, a director of the 
Association, is known for his leadership 
in the field of manufacturing agricul 
tural implements. Since 1929 he has 
served as president of Deere & Com 
pany, Moline, Ill., with which organi 
became connected in 


zation he first 


1915. 


During the First World War he 
served overseas as a captain of 
Field Artillery. In the 
World War he served in the Ord 
nance Department of the 


Second 


irmy 
with the rank of colonel on spe 
cial assignments connected with 
the efficient utilization of man 


pou er. 


A graduate of Yale University, he is 
identified with a number of leading fi 
nancial and industrial organizations, 
being a director of the Moline National 
Bank, National 


Bank and Trust Company, the Pro 


Continental _ Illinois 


tection Mutual Fire Insurance Com 
pany, and the Illinois Manufacturers 
Associatior. For his service to the Ord- 
nance Department in the Second World 
War he was awarded the Legion of 


Merit. 


The directors mentioned above are in 
addition to the following previously 
elected members of the board: 


R. L. Biggers, president, Fargo Di- 
vision, Chrysler Corporation, Detroit, 
Mich.; 

Donald F. 
Del.; 

Henry L. Clark, 
Corporation, South Gate, Ca 

William W 
Bucyrus-Erie 
Wis.: 


C. Stewart Comeaux, Coronado, Ok 


Carpenter, Wilmington, 


General Motors 


lif 
cha rman, 


Milwaukee, 


Coleman, 


Company, 


lawaha, Fla.; 

Henry P. Erwin, director, Riggs Na 
tional Bank, Washington, D. C.; 

B. F. S. Steel 
Corporation, Pittsburgh, Pa.; 

R. E. Gillmor, Sperry Corporation, 
New York, N. Y 


FE. R. Godfrey, vice-president, Gen 


Fairless, chairman, U 


eral Motors Corporation, Detroit, Mich.; 

ten Moreell, Jones & 
Laughlin Steel Corporation, Pittsburgh, 
Pa.; 

Frederick H. 
Mass ; 

Louis Polk, president, Shefhield Cor 


president, 


ayne, opringnciad, 
Payne, Springfield 


poration, Dayton, Ohio; 

John Slezak, president, Turner Brass 
Works, Sycamore, IIL.; 

 e 
stone Tire & Rubber Company, Akron, 
Ohio. 

Reélected vice-presidents were Her 
Knowles, 
Robert L. Biggers, Louis Polk, Daniel 
J. Martin, and John S. Pfeil. Colonel 


Martin is vice-president for research, 


Trainer, vice-president, Fire 


bert A. Gidney, Harvey C. 


Hughes Tool Company, Houston, Tex., 
Pfeil is 


Stone & Webster, Inc., Boston, Mass. 


and Colonel vice-president, 

Brig. Gen. John Ross Delafield, dis 
tinguished attorney of New York, was 
reélected counsel of the Association, 
Colonel Erwin was reélected treasurer, 
Leo A. Codd, Washington, D. C., ex 
ecutive vice-president, and Florence G. 
Ferriter, Washington, D. C., secretary. 

Photographs of the above directors 
and elected officers are on the following 
pages. 

The election of officers was held at 
the annual meeting of the Board of Di- 
rectors in New York City on Decem- 


ber 3, 1952. 





Officers and Directors of the 


Lieut. Gen. Levin H. Campbell, Chief of Ordnance of the Army during 
the Second World War, was elected president of the American Ordnance 
Association for a term of two years beginning January 1, 1953. The election 
was held at the annual meeting of the Board of Directors in New York 
City, December 3, 1952. 

General Campbell succeeds the late Col. James L. Walsh who had held 
the office with distinction since 1947. 

The Board also elected Adm. W. H. P. Blandy, one of the Navy’s most 
distinguished officers, a vice-president of the Association. 


Levin H. Campbell Herbert A. Gidney Harvey C. Knowles 
esident, Washington, I J resident, ! } i i ’ t incine 


auderd 


Pr 


K. T. Keller W. W. Coleman 
trout, M rector, Milwaukee, t 


rector 


Frederick H. Payne J. E. Trainer 
‘ trector ingfield, M rector fkron 


Henry P. Erwin Donald F. Carpenter Charles D. Wiman Henry L. Clark 
wrer, Washingtor rector, Wilmington, De rector, Moline rector, I ingeles 
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American Ordnance Association 


Admiral Blandy was Chief of the Bureau of Ordnance early in the Second 
World War and later served in a number of historic engagements in the 
Pacific. At the time of his retirement from active service he was Com- 


mander in Chief of the Atlantic Fleet. 


Other directors elected in addition to General Campbell and Admiral 
Blandy were K. T. Keller, chairman, Chrysler Corporation, Detroit; C. Jared 
Ingersoll, railroad executive, Philadelphia, Pa.; and Charles D. Wiman, 
Deere & Company, Moline, Ill. Photographs of these and other officers and 
directors of the Association appear on these pages. 


Louis Polk 


Vice-Presider e-President, New 


R. E. Gillmor John Slezak 


Director, New York, N. } 


C. Stewart Comeaux 


Director, Oklawaha, Fla Dire 


B. F. Fairless 
ctor, Pittsbur i 
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W. H. P. Blandy 


Director, Chicago, Lil 


Vi 


Daniel J. Martin — 


e-Pressdent, Houston 


Cc, Jared Ingersoll 


Ben Moreell 


Director, Pittsburgh, Pa 


John S. Pfeil 
Bostow 


President 


John Ross Delafield 
unsel, New York, N. } 
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Rock 


f testing 


ISLAND.—One hundred e AT Purdue Uni 


of the Quad Cities-lowa 


1952 


LAFAYETTI 
versity, a meeting of t 


r ROCK 
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ve en ance Clut 


e October meeting va with 


Rock Isla 


Ie guests wer 


Ww. WLW 
Island 


© oper 


arner, commanding ofncer 
He described for those 
ition of the Ma 


the 
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rtant part of ¢ 
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functio f grown t an imp 
\rmy 


processes of good mar B. Porter 


sonnel of uctivity a e university. Col 


imstruct per 
ance b. 1c 


Charles E. Wi 
Mobiliza 


General 


of Defense 
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as awarded the 
Gold Medal for Dis 


October 


escril 


] . nguished Ord service on 


ol dev 
Wannam: ‘ \ + 0, 1952. M members and 
guests wer ’ ndance 


Mr 


SU 


ams are initi to honor 
al expre address w 1 is 
| the appl t hed it ! nning on page 594 


upon 
g£ ‘ eld 
f the Netherland-P! 


iza 


presidet 


re Associatior 
chiefs, 
Army 
Ford 


addressed 


deputy 


iddress is published 1 


his issue on page 


f Army Ord 


ntat 


atives 


uarterly onterence 


ed 
Wilson's 
and orough! ked ison Medal was presented 
Committee o 
ble the medal 


wccompanying 
s expense ( >) was read by 
lirector of the Post 


& Gamble 


for the meeting 


Winningstad 


arrangements 
harge of Col. O. P 
the Post, ar 
nee omecer 
importa 


abroac 


ot t 


and 


hose present 


a number 
1 to Dayton, Ohio, to witness the 


nt n of the fully automat 


lete-round gage developed f 
by the Sheffield Corpor 
ever pro 

portut 


oppor ity 


party 
E. I 


Industrial isi and 


were 


Maj 


Simor the Ordnance 


ind Devek Divisior 

several members al 

oO witnesser lemonstratior 
gage were impressed 
and accur 

the 


many 


separate 


e AT SYRACUSE 
he } Post 


mpire 


The Modert 


The toastm 


led by the follow 
Hor 
Mayor, City of 

Hor R 
Representative Ww Congress, 
New York State in 
Hilfinger, 


f New York State; 


mimurnity Thomas 
»yracuse 
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Louis Polk, left, president, Sheffield Corporation, Dayton, Ohio, explains the new 90-mm. complete-round gage to Maj. Gen. E. I 
Ford, Chief of Army Ordnance; Maj. Gen. E. L. Cummings, head of the Ordnance Industrial Division; Maj. Gen. L. E. Simon 
chief of the Ordnance Research and Development Division; and Brig. Gen. W. P. Farnsworth, Wright-Patterson AFB, Dayton 


n the n ol 1 R. West Le 


phalinger, U.S.A puty chief, Rochester president, Empire Post 


Army Ordnance District; from tl Air A. Whitesel, codrdinating chap 
Force, Brig. Ger Richard (¢ Lindsay estant Social Service Bureau, Counci 
commanding Sampson Air Force Base Churches Syracuse and 
from the American Ordnance Associatio County ; | I Schenck 
Leo A. Codd, executive vice-president Engelberg Huller Compan airmat HOUSTON \ gener 
\.0O.A board of directors ufacturing . he Texas Post was held 

Admiral Schoeffel, using | $ ‘ ciation of Syracuse ; Raymond } ] ' Ellington r Force 
moving pictures, described mi Rochester Institute of Technol ! 
new advances i ) ld « ( rer, Empire I Stanl lliso ‘ Bryat 
nance development < ! executive assistant, Carrier | th t. Louis Army Ord 
portant place of private indust 1 th meeting chairman, Syracuse . ‘ ormerly f chief o 
perfection of the new devices York Chapter; Maj. Josep! ni hia Army 

Seated with him at the speakers le senior unit instruct dR ‘ryan gave 
in addition to those previously 1 1 Corps; 
vere: John I ollins, assistant 

«ess Gear Corporatio 
S.M. inst 

tor, 2nd an} sattalior U.S.M.C.R i ; R ymmal 
Charles D 1 luburn ' it, Syracuse 
{dvertiser ‘ rmat ra ! ! liams, vice-presid 
tral New oT ) KX y { 4 cochairn 
manager iffmat hine ! Syracuse-( 
poration 
Central New ‘ ip Francis R secretary ot 
Gorman, Halpern & Gorman, Utica, chair \rrangemet 
man, Mohawk ley | Comdr under the cay di of aj Miner, Lufkin I 
A. W. Czehatow inspector of Thomas who, in additi ) yr publ chine Company, vice-president 
naval material relations director « wufacturer Bassett, Dickson Gu 


Also Keith Williams, president, Pratt & Association of Syracuse an Army Ord secretary-treasurer. (( 
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Bradford C. Colcord E. E. Johnson James R. Munro John Slezak 


Birmingham Post Capital Citics Post Central lilinois Post Chicago Post 





Carl S. Hallauer Lieut. Col. R. L. Dickson Stanley C. Hope C. E. Medley 


mpire Post Florida Post Hartford-S pring field t Lone Star Post 


Harry Darby Frederick D. Hansen Ben H. Hughes 
st N ka I 


Midwest Post Milwaukee } ebraska Post 


G. L. Weissenburger Col. Henry E. Minton James D. Maitland G. A. Waters 
Quad Cities-lowa Post Rio Grande Post Rocky Mountain Post St. Lowis Post 





The Local Posts of the American Ord- nars, plant visits, and similar activities 

nance Association, located in thirty-five keep alive an interest in the continuing 

2. 7 industrial, scientific, and educational cen- need for scientific and industrial know- 
Association ters throughout the United States, are a how in the production of the weapons of 
vital factor in the Association's task of defense. The presidents of these Posts, 

fostering industrial preparedness. most of whom are shown below, are the 

These Posts by their meetings, semi- key men in this nationwide effort for peace. 


Harold R. LeBlond W. L. Yarborough Albert J. Weatherhead, Jr. Byron J. Beattie 
( st 


Cincinnati Post The Citadel Post veland Post olumbia River | 


W. A. Wilson N. L. Hawkins Robert L. Biggers M. H. Johnson 


Los Angeles Post Louisiana Post Michigan Post Mid-Continent Post 


. 


W.C. MacFarlane, Sr. Albert W. Gilmer Col. Thomas H. Eddy Murray Aitken 


Northwest Post Philadelphia Post ittsburgh Post Puget Sound Post 


Edgar B. Jessup Brig. Gen. E. D. Konken Ludlow King Harry A. Wansker 


San Francisco Post Texas Post Washington Post Yankee Post 





The 
elected 


directors also were 
Krumb, Sr 
M. | 
Maj 
Springer, St Ordnance 
D. J. Martin, Hughes Tool 
O. L. Lerchn, Cameron Iron Works 
a PF Shefheld 


poration 


following 
Phillip P 
Manufacturing Company ; 


Rheem 
Kearns, 
R. D 


District ; 


jrown = & Root Inc 
Louis 
Company ; 


Campbell Steel 


@ AT M.LT.—The annual 


hers of the 


election of 
stitute of 


M.1.1 


Massachusetts Ir 


Post ld at 


enthusiastic 


Samuel 


e Al large 
represet 


Washingtor t attended the November 


South 


WASHINGTON \ 


tative group of members of 


20, 1952, luncheon at the (Americ 
Roon Hotel Statler, to honor J. | 
Trainer, vice-president of the Firestone 
Tire & Company Akron, wl 

The Rubber I 


Ordnance Supplier.’ 


Rubber 


address is published 
article beginr 
issue 
Presidit 


Ludlow 


director of the 
sociation as well as a 


Cleveland Post, is in charge of world 
wide production activities of the Firestone 
Second World War he 
the Secretary of the Army 
administrative 


Chief 


Company. In the 


was cited by 


for his managerial and 


services rendered personally 


to the 
of Ordnance 

Washington Post 
and Fred 17 
Marshall, vice-presidents; and the fol 
Meissner, Brig 


of the 


officers 


Donald 


Other 
are: J Browne 
lowing directors: C. I 
Merle H. Davis, A. Shank 
M. Riveire, W. G. Lockwood 

Astin, Dr. A. F. MacCor 
C. H. M. Roberts, George E 
mann, T. J. McCloskey, H. N. Arbuthnot 
and A. H. Hobelmann 


Gen tal ley 
George 
Dr. A. \V 


ochie 


Engel 


e AT BIRMINGHAM.—The thirty-third 


annual meeting of the Birmingham Post, 


with Maj. Gen. Emerson L. Cummings, 


640 


Assistant Chief of Ordnance of the Army, 
held at the 
Birmingham Country Club, December 12, 
1952. Nearly the 


ballroom attendance to 


as principal speaker, was 


300 members capacity 
of the 
I ral . i 

hear General Cummings who delivered a 


were in 


timely and informative address on the 


status of ordnance progress during the 


past year. (General Cummings’ address 


vill be published in full as an artick 


this 


the next 
Bradford ( 
ident of the 
dinner. Mr 
Woodward 


J}. Rushton 


issuc of magazine.) 


Colcord, newly elected 
Post, was toastmaster at 
Colcord is president of 
Company. Col. Wi 


chief of the Birmingham 


Iron 


Ordnance District and president of 
Life In Company 


introduced General ¢ 


*rotective surance 
ummings 


Preceding the dinner meeting a 


was arranged for members 
Line Ma 
Hayes Aircraft 
Material Con 


spectior 


tour 


and guests of th ost to the 


terial Compar a 


lants. Line 


gaged in the manufacture of 
Army 


ngaged 


pany is et 
rifle barrel It is the first 
Souther firm t P « 


im sn 


arms manufacture of major consequence 
such production was Cat 

forward _ by James Bowie 

z, Miss., other rifle 

New Kentucky 


Hayes Aircraft Corporation is currently 


and a few 


Natche 


ikers it Orleans and 


ngaged in the modification of B-25 type 
Force 


Hote 


retur 


United States Air 


Chartered buses left 


aircraft for the 
the Tutwiler 
the inspectior 


tour, 


dinner meeting was a 


at the Country Clul 


ples of ordnance matéric 


Birmingham Army Or 
were on view 
General Cummings educated 
West Point, Cornell 
Massachusetts Ir 


has a long background of engineer 


was 
University, 
stitute of Technology 
Present! 
Office 
Arn 


experience 


trial 


United 


Divisior 
of Ordnance, States 
ummings is responsible for 
procurement and 


and 


The general 


General ( 
production of ordnance 
the Army 
field « 


material equipment for 
performed 


Alaska 


Washington, and 


has 


gineering duties in and 


I ews served as chet 
of Industrial Division, European Theater 
in Paris 

In 1948 he returned to the United States 


National War College from 


France, and Frankfort, Germany 


to enter the 


which he was 


graduated. In September 
1950 he received assignment to his present 
positior 

Other speakers included Colonel Rush 


Leo A. Codd, 
president of the American Ordnance As 


executive vice 


ton and 


sociatior 


Following the addresses a _ business 


meeting was held at which the following 


officers of the Post were elected: Presi- 
Bradford ( Woodward 
sirmingham, Ala.; vice 
Wiebel, Coal 
S. Steel Corpora 


dent, Colcord, 
Iron Company 
president, A. \ 
and 


tion, 


Tennessee 
Division, | 
Fairfield, Ala 


Cotten, Protective 


Iron 
treasurer, Robert D 
Life 
pany, Birmingham, Ala 
Ralph E. Parker 


rhe following 


Insurance Com 
and secretary, 
Birmingham, Ala 
also been chosen 
James M 
Southern Company, Birmingham, Ala; 
J. I Williams Box Company, 
Prichard, Ala.; D. W. Blend, Wolverine 
Division, Ala.; R. H 
LeTourneau, R. G. LeTourneau Company, 
Miss Lynch, Atlantic 
ompany, Atlanta, Ga; W. H 
Martin, Jr., King Stove & 
ny, Sheffield, Ala; 


Also S 


have 


lirectors of the Post Barry, 


Bedsole, 


lube Decatur, 


Vicksburg, R. S 
Steel (¢ 


Range Con 


D. Moxley, American Cast Iron 
Birmingham, la.; C 
Natural Gas Com 
Birmingham, Ala.; F. O 
Standard Car 


Birmingham \la 


Company 
ratt Rather, Southerr 
Reemer, 
Manufacturing 
Walker 

Annis 


Rushton, Birming 
g 


Alabama Pipe Company, 
William J 
dnance District, 
N. Shannon, 
& Fittings, 


Birmingham, 
Stockham Valves 
Birmingham, Ala 

e AT WATERVLIET.—tThe first 

ing of the 1952-1953 season of Capital 
held at Circle I: 


Post was > 
1952. Dr 


N. ¥ 


x. Baker, general manager of the 


November 13, 
ectronics Division and vice-president of 


General Electric Company, who re 
military 
front lines in Korea, 

to Korea.” He reported 
and that 
Korea are 


men ready 


returned fron a ssion 


spoke or 
that 


morale is hig many of 


soldiers in professional 


hting to meet the challenge 


ther 
Saker, for whom General Elec- 
television outlet is 


eight 


nectady 
one of \mericans, i 


four scientists, who went to 


to study ways of increasing the 


combat effectiveness of the American sol- 
dier and his 
The 
that 


mitted to the 


supporting organizations 


General Electric scientist disclosed 


thirty recommendations were sub 


Government upon com 


pletion of the 20,000-mile air trip 


Doctor Baker used films taken on the 


trip showing not only military conditions 
in Korea but glimpses of civilian life in 


that country, Japan, and other countries 


along the way. He reported that mortar 


fire is causing a major proportion of the 
our Korea and 


injuries troops in 


that 


among 

artillery barrages on both sides are 

“terrific.” 
E. E 


presided at the 


Johnson, president of the Post, 


dinner meeting and an- 


nounced the officers elected for 1953, as 
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lit, 


Some of the 220 members of the Los Angeles Post who took part in a cruise and demonstration 
P 


follows: Col. R. Z. Crane and Brig. Gen which returned to dock ; 3 I of trustees of the | 

Wendell Westover, vice-presidents; E. S Navy hospitality and ienc ! man of its finance 

Webster, secretary-treasurer; J. E. N evidence on all sides director of Riggs National 

Hume, Sr., H. G. Batcheller, A. H The meeting was under the auspices has served as chairman of the Operating 
Maggs, and General Westover, directors of William A. Wilson, president of the Committee of the United Services Or 
with terms expiring April 30, 1953; Mr Post, assisted by other officers and di ganization Club h functions i 
Johnson, Colonel Crane, L. Cogswell, Jr.. rectors including: R. C. Geffs, vice-presi Nation's Capital 

and L. W. Dwyer, directors with terms dent; C. H. Nazro, secretary; Samuel K On active service during the 

expiring April 30, 1954; and J. O Rindge, treasurer; a the following di Second World Wars, he was chief 
Amstuz, W. A. Kitts, H. L. Erlicher, rectors: Henry L. Clarl W. Conar Administrative Branch, Technical Divi 
and Ray Stearns, directors with terms Louis G. Dunn, P. W. Lizza, Walter sion, Office of the Chief of Ordnance 
expiring April 30, 1955 Main, J. P. McCafferty, K. T. Norris during the latter conflict. He has served 
The following committees of the Post Morris B. Pendletor lohn B. Raue first as assistant treasurer and, as | 

are actively at work: Membership, Mr J. D. Spalding, and C. B. Tibbetts ent, treasurer of the Americar 
Stearns, chairmar Industrial Prepared Particular thanks were extended to the \ssociation for many years 

ness, Mr Amstuz, chairman; Student following officers of the Navy for their In conferring the honorary degre¢ 


Activities, Prof. A. A. K. Booth, chair participation in this most instructive Colonel Erwin, Dr. Cloyd H. Marvin 


man; Programs and Meetings, W. ¢ Adm. H Hopwood, Commander president of the University, read the 
Elcan, chairman Technical Progress Cruisers and Destroyers, Pacific following citatior 
Col, H Zornig, chaigman Adm. ( I \tkesor nit er Henry Parsons Erwin, son of the Uni 
Destroyer Flotill: | illiy versity of Michigan, the University of 
e AT LOS ANGELES.—On October 25 commanding off f the Rochester Chicago, and the Illinois Institute of 
1952, a field trip for members of the Comdr. D. N. Clay, the executive officer Technology, has extended and applied 
Los Angeles Post highlighted the im and Comdr Armstrong, oper engineering backgrounds to competent 
to the highest 


his 


portance of armament in our naval prog tions officer service in business, and 
4 


ress. Two hundred and twenty members contribution to bis Nation through the 
of the Post boarded the U.S.S. RocHester e COL. HENRY P. ERWIN, treasure Ordnance Division of the United States 
at 10 a.m. at Long Beach. The cruiser of the American Ordnance Association Army He has served his community 
cleared the harbor, and at rendezvous with and, with the late Col. James L. Wals! without stint by supporting the work of 
the destroyer escort Currier refueling founder of this magazine, was honored organizations to care for the less for 
operations were demonstrated by the George Washington University at tunate in life, and the youth of the Dis 

Luncheon was served aboard the a convocation held in the Lisner Audi trict of Columbia through his devotion to 
Rocnuester, following which target prac- torium, Washington, D. ( November the work of the Boy Scouts of America 
tice with 40-mm. guns at radio-controlled 10, 1952, when the honorary degree of He has a strength for righteousness and 
drone planes was scheduled. This was doctor of science was conferred upon hin is warm-hearted toward those with whom 


followed by a conducted tour of the ship Colonel Erwin is a member of the board he associates himself.” 
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e COL. G. B. JARRETT, chief of the 
Aberdeen Proving 
appointed 


Ordnance Museum at 


has been honorary 
curator of the West 
Maj. Gen. F. A 
of United States 
letter 


Ground, 
Point Museum by 
Irving, superintendent 
Military Academy 


to 


the 


In a written Colonel Jarrett, 


General Irving said 


“In recognition of your standing as an 
authority in the field of modern ordnance 
and in acknowledgment of your 
and consultative 
the West Point 


pleasure to 


generous 
activities in an advisory 
behalf of 
gives 


capacity on 


Museum, it me great 
appoint you an honorary curator of the 
West Point Museum. As a token of 
appreciation for your proved readiness to 
ask 


cept the inclosed diploma with my com 


protter such assistance, | you to ac 


pliments 


Irving added, “It is a distinc 


Museum that it may 


General 
tion for the welcome 


you as an ‘ex officio’ member of its staff, 


tions 


trust that will no objec 


to the 


al you nave 


recording of your name as 


future 


appropriate 


Military 


honorary curator it 
publications of the \cademy 
and the Museum.’ 


Colonel Jarrett is a recognized authority 


on ordnance matériel in general and for 


eign ordnance in particul as beer 


ith various museums since he 


years old 
The 
ar History 


Amor 


1 had his 


- 
Museum of W 


venty-five ye 


hitteer ow! 


iseun Jarrett 
for t ars 
t he re 
of Merit 


omr 


vVartime citations 
for 
Egypt, tl my ( enda 
tion Medal, and the 
Empire for 
Africar ( 
War 


of the Britis! 
service it during the 


of the Second World 


Order 
Libya 


impatigt 


e SECRETARY OF THE NAVY DAN 
A. KIMBALL, Distin 

ished Service Medal at 
Pet November 25 
Adm. Louis L. Strauss, U.S.N.R., a 


neil, American Ordnance 


presented the 
ceremonies in 


1952, to 


tagon on 


for exceptionally 

Assistant 
Navy, as a 

d Navy Munitions 

nember of the Joint 
Postwar Army-Navy 

ndustrial Mobilizatior 


the Atomic 


| 
pecia 


Traits 


former mem of 
( omimi or ? al strau S 1s 
of the 


Mar 


»ervices 


member 
issior 
Armed 
Admir 


Strauss 


the Executive Committee of 
Joint Army-Navy Munitions 
and as Navy Member of the Joint Board 
Postwar Army-Navy Training in 
Mobilization August 1 to 
November 1, 1944, and from February 1, 
1945, to January 2, 1946 
exceptional foresight, Rear 


Member of 


the Board 

' 
on in 
dustrial from 
Exercising sound 
judgment and 
Admiral 
responsible 
the 


Strauss was in large measure 


for the efficient functioning of 
Navy 


important 


Army Munitions Board and 


played an role in the con 


sideration of the postwar educational sys 
of the the field of 
mobilization, production, 


tem services in in 


dustrial and 


closely His outstanding 


related subjects 


leadership, m 


irked professional skill, and 
of 
assignments 
A d- 


devotion to the fulfillment 


zealous 


these varied and exacting 


highest credit upon Rear 
the United 


reflect 


miral and States 


Naval 


e JUSTIN A. FITZ, director of adver 


tising and information for the Sperry 


Gyroscope Company, and a loyal member 
of the New 


York Committee, American 


Association, died suddenly on 


Ordnance 


December 9, 1952. Only a week before, he 


ad, as a member of the committee, as 
I fourth Annual Meet 


on at the Waldorf 


Thirty 


Astor 
He wiz well known 


Inance 


throughout 


for his loyal 


attachment to 


fraternity 
lfast 
espe cially 


ord: Anice 


ases of our national defense, 


those related to field of 
progress 

Everett, Mass., Mr. Fitz 
Navy in World War I 


His experience led to his affiliation with 


of 
the 


\ native 


served with 


the Sperry organization as a techniciat 


other l i 


on gyrocompasses and 
helped to make the first 


He 


nstallation 


specia 
struments 
of a gyrocompass 

Lakes He cor 
1 tests of compasses and ot 


tanks 


he Great 
er 
lectronic on Army 
aircraft 

in this country 
the tect 
of his 


traveled extensively 

connection with 
activities 
director of 


undertook 


nical and neering 


company information, 


whict in September 


othice r 


1923, his activities included the writing 


of technical handbooks, publicity, and, for 
1 number of ‘ the editing of the 


Sperry Gyre Oo ny publicatio 


membership in the 


he was a member 
ci 


As 


of > Aéronautical 


Aircraft Industries 
York Con 


Fitz hi 


New 


Justin 


for 1 


for 


planning 


\ssociation 


years assisted at the reception 
the 


annual meetings of the 


nany 


honor and in general 


of 


guests 
the 
His 


cheerful manner and 


capable efforts will be greatly missed both 


t 
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1e 


tl 


many 


York Post and the national 
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for 


re New 
organization 


wk a leading and valued part 


years 


e JOHN M. STOCKARD, torpedo en- 


gineer 


Nz 


1952 


ye 
partment 
First 


t 


ars 


Bureau of Ordnance of the 
10, 
4 Government 36 
the De- 


in France during 


in the 


Department, died November 


engineer for 
he served 
of the 
World 


in Ordnance 


Army 


War and later an 


as 


ordnance engineer. He held several patents 


te 


\ 


presi 


Tr 


a 


Sy 


( 
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Mr 


rhe 
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ite 


rag 


ity 


iussembling, in 


i 


re 


Mr 


2 800 


wpedo tubes and torpedo detonator 


the 


Navy 


engineering 


transferred to Depart 


1923, receiving an 
at George Washington University 

or his outstanding work in the 
the Navy gave 
the Dis 
Award, it 


naval ordnance 


hest civilian honor, 


Civilian Service 


ANDERSON, 
of the Eastern 
Company, Belle 
October 31, 1952 


GEDEON 


cofounder 


LFRED 
lent and 
& Manufacturing 


a 


died ot 
of the 


\ssociation for many 


active member 


ican Ordnance 
Anderson was born in Gullespang 
I he 


nticeship under 


} 


served his inist 


be 
like his father, a trained machinist 
Mr 


1 States, entering the employ of the 


ere mact 


his father and 


Anderson emigrated to the 


Electric Company in New York 


1898 the Sprague Electric Cor 


the General | 
Mr. Ander 
toolroom foreman of the General 
in Bloomfield, N. J 


together 


sorbed by 


ny, and son eventually 
: plant 
1910, Mr 
rother, Carl E 
late Adolf 
Tool & Manufacturing Company 
in Newark, N. J., 


the 


Anderson with 
and C. E 


founded the 


Peterson 


Montan, 


with a 


accumulated by four asso 


over a long period from their 


ly earnings 
company has grown from a small 
forming establishment to the largest 


of kind in 


metal 


integrated operation its 


ntry, involving wire forming 
g, deep drawing, plating 


the 


finishing 

productior 

8 000 different 
Anderson | 

N. J d for the last fifteen 

Glen Ridge, N. J. He 


Good Temp 


Or 


ange 


resided ir 


a past treasurer 
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Chase” Free-Cutting Brass 
is readily cleared 


For heavy feeds and high cutting speeds you can't 
beat Chase Free-Cutting Brass rod and bar. Chips 
from these Chase copper alloy products are short and 
brittle and are readily cleared from the cutting 

tools even during rapid and intricate cutting 
operations. That means longer production runs 


and longer life for your tools. 


Write today for a copy of our book 


“Free-Cutting Brass— Bronze — Copper’ 


Chase ,# BRASS & COPPER 


WATERBURY 20, CONNECTICUT + SUBSIDIARY OF KENNECOTT COPPER CORPORATION 

+ The Nation's Headquarters for Brass & Copper 

Albany t Cincinnat Houston t M nneapo: s Pittsburgh Seattle 
Atlanta Cleveland | nd anapo s Newark Providence Waterbury 
Baltimore Dallas Kansas City Me New Orieans Rochester? 

Baston Denver 1 (os Aageies New York St. lowe (tsales office 
Chicago Detro:t M iwaukee Phiisdeiphia San francisco aniy 


FREE Chase 56-Page Book gives valuable datc 
on free-cutting wrought copper alloys, their se 
lection and use 


Chase Brass & Copper Cc , Dept. ORD 153 
Waterbury 20, Conn 
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Photo shows Ryan indica- 
tors under test in Bowser 
standard Utility Cabinet. 


Ryan Industries of Detroit supplies USAF with rate of climb 
indicators which must meet rigid test specifications under condi- 
tions of high altitude and extreme temperatures. 

Standard Bowser test units perform this all-important testing 
job for Ryan. Indicators are tested at temperatures from —67°F. 
to +160°F., at altitudes varying from sea level to 50,000 feet. 

Rapid pull down time after each test run enables Ryan to 
deliver more of these vital instruments to USAF . . . each pre- 

tested under accurate flight conditions. 

Why don’t you take advantage of long 
continuous experience? Consult Bowser, 
the pioneer. 


Poosessssessoesssssesceoesgrsereg 
BOWSER TECHNICAL REFRIGERATION, Terryville, Conn. 
Send information on test equipment checked: 
(C High Temperature [) Fungus Resistance 
[) Low Temperature Rain and Sunshine 
() Temperature Shock []) Sand and Dust 
[) Humidity [) Immersion 


oO Altitude : Explosion Proof 
0) Walk-In Rooms [) Vapor Tight 
C) Special Engineering 


TECHNICAL REFRIGERATI ; pcoemrvens 
DIVISION BOWSER INC 
TERRYVILLE © CONN 


a) 








Zone. State 








NEW 
DEVELOPMENTS 





HIGH ALTITUDE SUIT 

Ihe development of a new-type pres 
sure suit, enabling pilots to survive in the 
near-vacuum of the upper atmosphere, 
was announced recently by the United 
States Air Force. Called a T-1 high-alti 
tude suit, it is the latest achievement of 
medical specialists of the Air Research 
and Development Command's Wright Air 


Development Center, Dayton, Ohio 


The high-altitude pressure suit 


altitudes above 50,000 feet pure oxy 
alone is not sufficient to keep man 
live. His lungs must be supercharged to 
function in the thin atmosphere. Above 
63,000 feet man’s blood at body tempera 
ture will “boil,” resulting in his body ex 
panding to twice its normal size. Deat 
results in a matter of seconds 
Doctors, engineers, and technicians of 
the Aéromedical Laboratory had to solv: 
this problem before progress could be 
made in developing the jet and rocket air 
craft of the future required for this Na 
tion’s security. It took these men six 
vears to perfect the suit and helmet to do 
ob 
The suit is worn uninflated and inflates 
1utomatically when cabin pressurizatior 
l The inflated suit and helmet super 
the flier’s lungs with high-pressure 
thing oxygen and combine a new and 
method of applying counterpres 
to the body’s surface thus protecting 
flier from collapse and making safe 
ration of the aircraft possible. The suit 
nes altitude and anti-G protectior 
helmet, oxygen mask, earphor 
icrophone, goggles and defroster, and 


oxygen bailout bottle 


LOWER-TORSO ARMOR 

\ new experimental body armor item 
for combat troops, designed specifically to 
afford protection to the hips, abdomen 
and groin, has been developed by the 
Army Quartermaster Corps and will be 
tested by troops under fire in Korea 
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A VITAL FORCE IN NATIONAL DEFENSE 
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“Packaged” Air Conditioner Machine Tool Coolant Cooler 


Easily instolied. Cools, dehumidifies, Keeps coolants in automatic machine 

filters, circulates, ventilates. Six models tools at a constant temperature Helps 
_ 5-, 8-, 11- and 15-4.P. capac provide greater: precision, higher pro- 
to meet every cooling need duction. Reduces friction heat 


Chrysler Airtemp has won recognition as an outstanding factor in the national 
defense effort. By waging war against enemies of production, precision and perish- 
ables: uncontrolled dust, humidity and temperatures—Chrysler Airtemp is making 
a major contribution to the armament program. On all fronts—at home and 
abroad—in assignments that cover every application of temperature and humidity 
control, Chrysler Airtemp is serving with distinction. A complete range of prod- 
ucts enables Chrysler Airtemp to provide the answer to production problems 


involving control of indoor atmospheric conditions. 


Central Station Unit 
For large installations, this unit forms the 
heart of many air conditioning, cold 
storage and other tempercture and 
humidity control systems. 








thy aad 


HEATING e AIR CONDITIONING Fits in window, cools, filters ond circulates fresh outside 


air, expels stale room air. ideal for offices, hospita 


for HOMES, BUSINESS, INDUSTRY Convalescent rooms, workshops or other small areas. 
Airtemp Division of Chrysler Corporation, Dayton 1, Ohio 


Room Air Conditioner 
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IS THE EXCLUSIVE DISTRIBUTOR 
IN NEW ENGLAND AND UPPER * ro 


NEW YORK STATE 

(see map) FOR 

AMPEX DATA 
RECORDERS 


OUR ENGINEERING SERVICES ARE FREE! 
Let Radio Shack’s AMPEX-FACTORY-TRAINED personnel help you 


in the planning and design of the Ampex recording equipment you 


need for industrial and 


scientific 


use. In addition, broadcast and 


sound engineers are invited to discuss their Ampex needs with our 
technical staff — regarded by manufacturers and users alike as one of 


the most competent in this 


country. 


Write, wire, or telephone 


LA 3-3700 in Boston for information and service entirely without 


obligation. 


“ey 


IMMEDIATE 
DELIVERY 


from stock on all Ampex 








“300” and 400" series 
broadcast recorders. 





— SS iow- FLUTTER MODEL 500 
MAGNETIC TAPE RECORDER 
. . « for the ultimate in data recording 


f------------ 


FLUTTER and WOW: less 
0.1% peak-to-peak. Error on 
data less than 0.7% using = 
deviation. 

FREQUENCY RESPONSE: within 
3 db. from 200 to 80,000 cycles at 60 
ips, or 200 to 40,000 cycles at 30 ips. 
SIGNAL-TO.NOISE RATIO: 
above 40 db. at the 1% 
distortion level, measured 
bandwidths. 

FOUR CHANNELS: three for data 
recording, one for timing reference. 
All chassis of plug-in construction. 
Meets all relevant JAN specifica- 
tions and Navy Department Speci- 
fication 16-E-4. 


than 
final 
dan 5¢ C 


well 
harmonic 
in 15% 


Write TODAY for your FREE copy of the 
new 1953 Radio Shack industrial elec- 
tronics parts catalog, with more than 200 
pages listing over 23,000 JAN and stand- 
ard components with pictures and refer- 
ence dato. 


NAME 
ADDRESS 
City .. 


RADIO SHACK 


lel 220) 2 Bele), | 
167 Washington St., Boston 8, Mass. 
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Tentatively designated Armor, Lower 


Torso, the new item is to be worn in 


conjunction with the Army’s armored 


vest. Together, the two garments will af 


ford protective coverage of the entire 

torso 

armor is made of 

Army QMC ar 
layers of flexi- 
duck, 


layer 


The new lower-torso 


the same material as the 


mored vest. It includes 12 


ble, spot-laminated nylon encased 


in a water-resistant vinyl with an 


outer covering of 6-ounce nylon fabric 


The lower-torso armor covers 
feet 
Army’s 


approxi- 


mately four square and weighs about 


four pounds. The armored vest 
covers approximately six square feet and 


weighs about eight pounds 


GAMMA-RAY GENERATOR 

\ gamma-ray generator designed speci 
fically to give reproducible uniform total 
body 
Navy 


seare 


irradiation unveiled by the 
at the Naval Medical Re- 
Institute, Bethesda, Md 


ment of the gamma-ray 


was 
rece ntly 
Develop- 
new generator 


will help speed the Navy’s research into 


of dangerous and _ penetrating 
gamma rays on a variety of materials. 
First of its type to be built, the genera 
total 
study 


means that every part of the body 


tor will allow complete uniform 


body irradiation of animals under 


‘eives an equal dose of ionizing radia 
to X-rays 


means of 


tion similar This is not readily 


obtained by X-ray equipment 


ROBOT BALLOON 
rt Nir 
I nt of a 


Force has announced the de- 


robot balloon which, 


meteors logical instruments, can 


a constant, unvarying altitude in 
atosphere for more than three days 
now, balloons sent aloft to record 


pressure, temperature, winds, cosmic 


radiation, and other features of the strato 
50,000 and 100,000 
make 


Instrumen 


spheric between 


region 


feet have been able to only com 


paratively quick sorties 


released 


ts were 
as the balloon passed through the 
altitude. The 


desired balloon continued in 


its ascent until decreasing atmospheric 


and the sun's heat burst the bag 


pressure 
new altitude-controlling device uti 
ther fine steel dust or liquid as a 


with the ballast discharge con 


automatically by atmospheric pres 


is preset, before launching, for the 
altitude. The 


plastic, 


made of 
from 45 
130 


tot : 
valloons, 


vary in size 


feet in diameter and up to 


ength. The recording equipment is 


ling about 100 feet below 


RADIO WAVE LABORATORY 


Construction has begun on a major lab 
National Bureau of Stand 
Colo. The 


Bureau's 


oratory “of the 
ards at Boulder, building 


Central 


new 


will house the Radio 
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CONSTANT VELOCITY 
UNIVERSAL JOINTS 


RZEPPA 
BELL TYPE 


High angularity up to 35°. Seven standard sizes, 
from "%" to 2%" shoft sizes. Torque trons 
mitted by 6 accurately aligned steel balls. No 
external thrust beorings needed. Radial ond 
axial loads carried by spherical surfaces 


TRANSMIT CONSTANT, 


VIBRATIONLESS, UNIFORM POWER 


These joints offer ordnance and industrial 
design engineers true constant velocity —free 
from the alternate pulsations that set up 
vibration even at slight angularity and de- 
structive force as angularity increases. 


The field records of over two million Rzeppa 
joints in the several divisions of our armed 
forces prove their dependability. The Rzeppa 
joint consists of an outer driving member and 
an inner driving member, with a ball cage 
between them—all assembled into a concen- 
tric unit. Each of the six balls transmits torque 
by free rolling action. No tools are required 
to assemble the various parts which position 
each other securely by interlocking. The result 
is a joint combining great strength, high 
capacity, constant velocity, compactness, low 
friction losses and the utmost in dependability. 


You ore invited to discuss any problems concerning 
universal joints with our engineering stof, whese 
long experience in many fields is available to 
monvtacturers of ordnance and industrial products 


RZEPPA 
DISC TYPE 


For low angle operation. 
Capable of 18° deflection. 
Sizes from 3-9/16" O.D. tak- 


ing 15/16" shaft, to 10% 
0.D. taking 3” shoft. 


MANUFACTURED BY 


The GEAR GRINDING MACHINE CO. 


DETROIT 11, MICHIGAN 


RZEPPA Conslan’ Vek actly Wives al fot 13 
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New Developments 


= 
Propagation Laboratory on a 210-acre site 
directly south of the city, near the campus 
of the University of Colorado. Complete 





and modern facilities are to be provided 





for research on the propagation of radio 

l t d ‘ f Qualit waves and on the expanded utilization of 

se ec é 0 | y the radio spectrum now being us¢ for 
FM, television, facsimile, and radar 

The NBS Central Radio Propagation 


and Dependability sc. SS8e. os 


of basic and applied 


. ons hysics and associated geoj 

Products bearing these familiar , 
nena of the upper atmosphere ; 

trademarks have all established the troposphere. The program has four as 

pec ionospheric research, systems re 


enviable reputations for quality 


h, measurement standards, and regu 
and dependability. r propagation services. Investigations 
These manufacturers continue to are under way dealing with the properties 
of mat lio and cro e fre 
procure castings by National — " <n — aad ‘ ee a a ' nyt 
one of the Nation’s Jargest founders. techniques for the precise measurement of 
trical quantities in these regior 
One aspect of the basic standards 
easurement program is concerned 
atomic standards of time 
frequency. NBS : participates i 
advisory capacity on radio subjects 
agencies of the Government sucl 
the Defense and State Departments 


the Federal Communications Commissiot 


Ae IY ANP ED TINIE 


MICRO-TALKIE 


The Communications and 
vision of Motorola has announced initial 
ass production of a 1 Ik 
nitter 


me 


National’s unparalleled experience in producing malleable, 
heat-treated malleable, and steel castings is at your disposal. 
Sales offices and engineering facilities are located at all 
five strategically located plants. 


PLANTS LOCATED IN Shoron, Po., Cleveland 6, Ohio, 
Indianapolis 6, Ind., Melrose Park, Ill., and Chicago 50, Ill. 
Tiny transmitter weighs only 29 ounces. 
A 16mm technicolor film. Narrated by 
Edwin C. Hill, this 27-minute film tells how unit, weighing only 1 pound, 13 ounces, 
malleable iron is made... tested... . is a power output of 20 to 40 milliwatts 
used . . . how its production economy, and a tested optimum range up to 5 miles 


oe ; ote he -omp ans! ncluding 
ductility, machinability, toughness The complete transmitter, including 


self-contained dry batteries and micro 


will give you a better finished : 
\1 phone, is enclosed within a sturdy, seam 


. ATHON: 
product. Available “pedi velded housing. Over-all case dimensions 


for group showings. ire only 73g by 2% by 134 inches. A 


fom Tean\rostaton 
ane mousver rigid chrome-plated loop antenna doubles 
as the carrying handle. To achieve ex 
treme compactness without compromising 


performance, the tiny transmitter uses 
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NEW HIGH IN SPECIALIZED 


POW. 


3 LBS. THRUST FROM 1 LB. WEIGHT 














The 3-44 Monocoque Turbo-Jet Engine... 
Designed and Built by Fairchild 


One of the most compact engines in its power class 
ever produced is the Fairchild J-44 Monocoque 
Turbo-Jet. Only 72 inches in length, 22 inches in 
diameter and weighing only 300 pounds, the J-44 
delivers a thrust of 1000 pounds. 


Another example of a Fairchild design which met difficult 
and exacting specifications, the J-44 typifies the creative 
engineering ability of the Fairchild Engine Division. 


aS 


F ENGINE AND AIRPLANE CORPORATION 


AIRCHILD 


Engine Division 


FARMINGOALE, NY 


Right now, the Fairchild J-44 Monocoque Turbo-Jet is 
being produced exclusively for the Armed Services. When 
conditions permit, this mighty midget will become avail- 
able to boost payloads and lower operating costs of air- 
line transports and other aircraft. 


Aircraft Division 
Hagerstown, Md. 


Stratos Division 
Bay Shore, L.1., N.Y 


Guided Missiles Division 
Wyondonch, L I, N. Y. 


More and more POWER developments for America’s Armed forces Be 
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Impregnate 


PRESSURE CASTINGS 


Economically 


Co) 


with the NEW 
200 Mogullizer 


The remarkable MOGULLIZER offers 
you a positive, low-cost method of 
impregnating pressure castings to 
meet the most rigid specifications. 
Pressure castings impregnated with 
this equipment have been success- 
fully subjected to severe tests with 
hot kerosene, hot oil, hot water and 
other solutions under pressure, with 
no evidence of porosity remaining. 


Meets All Contract Specifications 
If your contract calls for casting 
impregnation, it will pay you to get 


the facts today on this MOGULLIZER 
packaged plant which utilizes both 
pressure and vacuum stages in its 
operation. MOGUL Cast Seal B is 
an approved impregnating solution 
designed by us for use with the 
MOGULLIZER. Any impregnating 
materials can be used satisfactorily 
in these machines. 


Designed for High Production 
We manufacture other units to meet 
the needs of every application. We 
can also furnish special refrigerated 
units as well as polymerizing tank 
for use with the MOGULLIZER. Let 
us know what your production re- 
quirements call for. 


Write today . . . for free MOGULLIZER 
literature and our recommendations 
for your casting salvage problems. 


NOTE: There are job shops in certain areas that can take care of your contract work 


A few territories are still open for job shop installation. Write for set-up plan today 


METALLIZING COMPANY 


OF AMERICA 


Dept. OM, 3520 West Carroll Avenue 


Chicago 24, Illinois 
Telephone: SAcramento 2-3710 
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eight subminiature tub 


printed” associated circuitry 


ANT AMPHIBIAN 


, 60-ton. amphibious cargo 


10-foot tires at 
heavy 
unveiled recet ny. It 


to-shore operatio | ew vehicl 


onstrated its ability aboard 


den 
medium tank, transport it a t 
soft beach, and unload it 


combat 


Officially designated the sarc, the ve 


hicle was designed by the Army Trans 


portation Cory] wit col 
Kerr, tecl 


American Oil Company, 


sultant 


by Richard ( nical consultant 
of the Arabia 
and Roderick Stephens, of Sparkmar 
both of New York 
Operating on principles similar to those 


World War 


resembles on a 


and 


Stephens, Inc City 


of the well-known Dukw of 


Il, which it closely 


nified scale, the Barc can perform 


ashore and afloat far outranging 


amphibious vehicles. The Bare 


all length of 61 feet, a width of 27 


16 feet 


overt 


feet, and a height of Despite its 


operator 


water and 


size, it requires only a single 


both on land and in the i basic 


crew of three for all operations 


NEW FIRE FIGHTER 
\ new 


uircraft crash fire-exti 
vhich produces twice 

systems was lemot 
Navy 
Bureau of Aéronautics, and 
Naval Research Lal 


mouyted on a 


foam as previous 
strated recently by the 


he Navy 


developed by the 


Spor sored 


tory, the system conven 


tional crash truck can cover a burning 


approximately 15,000 gal 


sticky, fire 


airplane with 


lons of thick, smothert 


gz toam 


ul greatly increase the chance of sur 
vival of passengers and crew 
[he improved 


Navy 


system, acc« ing 
result of new de 


experts, was the 


and pumps. It has been 


orated fire-fighting and 


has two 150 


into 
truck 


a new 


1-rescue which 


orsepower engines to power two separate 
im-making systems 
Che necessary raw materials—air, water, 


foam concentrate—are whipped to 


1 egg-beater fashion. The result 


s forced out through two dis 


ozzles on the front 
truck, producing a virtual sin 
killing ability. These m 


and continuously adjustable so 


Navy crash crew chief can both 


and regulate the type of foam de- 


to suit the conditions of the fire 

his shielded position on a “bridge” 
and behind the cab of the truck 

As the truck 


burning plane, the 


approaches a crashed and 


crew chief can direct 


two heavy streams of foam on the fire 


from distances up to 150 feet away. Sep 
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@ These action-packed shots are clips from 
the first movie taken of the new personnel 
carrier produced by International Harvester. 
This fording operation, filmed in the field at 
Fort Knox, speaks for itself! Here is stamina, 
performance, maneuverability in a rough, 
tough piece of equipment... guts and go to 
lick any test on proving-ground or battle- 


ground. 


Well over a century of experience in pro- 
ducing a broad line of machines and equip- 
ment to serve agriculture, industry and 
transportation stands behind International 
Harvester mass-production facilities. Cou- 
pled with that experience is proved ability 
to gear our production facilities to the spe- 
cialized requirements and the most rigid 


specifications of the Armed Forces. 


SS 


INTERNATIONAL 
HARVESTER <rA0°' 
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Rockwell Report 


by W. F. ROCKWELL, JR. 
President 
Rockwell Manufacturing Company 


Ne AND THEN SOMPONE ATTACKS Our patent 
system on che grounds that it reduces competi- 
tion. It is our opinion that not only is the truth of 
the matter exactly opposite, but also that patent 
protection has encouraged most of the useful research done by business. 
Patent law is complex and often frustrating. We have a case in point 
right now. One of our power tool design patents was, we felt, infringed. A 
Federal Court upheld our patent. Then another company started building 
a product which, in our opinion, violated the same patent. Another Federal 
Court held in this case that the patent was invalid because the device was 
so simple that it lacked inventive merit. This in spite of the fact that several 
companies had apparently been working on the idea for years without success. 
Experimental research is at best a calculated risk—tedious and costly 
and often a complete loss. Only adequate—and clear—patent protection 
which can assure a proper return on the investment can justify long range 
development work to improve products and broaden markets. 


Several years ago a Delta dealer told us that any time he had asked six or 
seo business men in a group if any of them had a home workshop with 
Delta tools, that in almost every case at least one man did, and usually 
more. It's an established fact that hundreds of th ds of men who 
work with their minds all day find peace and relaxation in their home 
shop working with their hands during their free hours. 





Short Facts About Rockwell People: One of the most unusual old timers in 
our company is Harry O. Crane, chief final inspector at our East Chicago, 
Ind., subsidiary, Edward Valves, Inc. He was one of the original incor- 
porators of Edward in 1908, and from that day to this has been responsible 
for final testing and inspection of all finished Edward valves . . . Another 
unusual Rockwell employee is Hans J. Heine, chief metallurgist of our 
Barberton, O., plant, one of several locations where we build Nordstrom 
valves. An immigrant from Germany in the late 30's, he has made a hobby 
of speaking before all kinds of groups on “The Fundamentals of Citizen- 
ship,” telling his first-hand experience of the blessings of being an American 
During the recent election campaign he was up to his neck in get-out-the- 
vote activities in Barberton and Akron. Still he has time to serve as minister 
of music in a large Akron church. 


4 test pilot who never leaves the ground can be found at our factory in Brooklyn 
where Rockwell water meters are made. He is in charge of a huge, electrically 
operated plant that tests meters for accuracy and sensitivity before shipment. 

An unusual feature of this test plant is that it can be adjusted to duplicate 
the actual field operating conditions. For example, meters going to warm 
climates can be tested for accuracy and response at the same water tempera- 
tures they will meet in service. This gives added assurance of satisfactory 
measurement when installed in the home. 

This robot controlled meter testing plant is a custom-made job designed by 
Rock well engineers to meet their exacting requirements for accuracy. 


One of our executives is just back from a business trip through Europe. 
One of his reports interested us particularly: He found that Rockwell-built 
Delta tools sold secondhand for a higher price than similar but new power 
tools built in Europe. The reason, according to several dealers in general 
machinery, was that though Delta tools have never been extensively adver- 
tised or sold in Europe, they are better known than their Continental 
counterpart. American production machinery, they said, will always com- 
mand a premium in the European market. “American factories are the 
envy of the world,’ said one dealer, “so why shouldn't the machinéry 
American factories use sell at the best price.” 


One of a series of informa: reports on the operations and growth of the 
ROCKWELL MANUFACTURING COMPANY 
PITTSBURGH &, PA. 
for its customers, suppliers, employees, stockholders and other friends 


New Developments 


arate, fixed ground nozzles then lay a 
protective foam “carpet” over which the 


truck can approach the burning plane. At 


the fire, the crew chief can widen his foam 
streams by pushing a button, spraying a 
protective cone of 7,000 gallons of foam a 

ute, behind which the rescue crew can 
quickly enter the plane and rescue any 
trapped occupants 

\ new jeep fire engine, featuring a self 
contained fire extinguishing system also 
has been unveiled by the Navy. The ex- 
tinguishing system of the vehicle, designed 
and built by the Naval Research Labora 


t at White Oak, Md., is capable of 
delivering 1,300 gallons of fire-killing 
foam a minute for mor lan two minutes 
without refilling 
Purpose of the velicle is primarily for 
use in fighting aircraft crash fires aboard 
the larger aircraft carriers 
The midget fire engine, which is pow 
| entirely by its 60-horsepower engine, 
spread a protective cone of foam 30 
feet in diameter up to 90 feet away 
through an adjustable nozzle mounted on 


the fender 


ELECTRONIC MICROMETER 
\ new model electronic micrometer 
nits measurements to 0.00002-inch 
vithout any measuring pressure being 
exerted on the work. All measurements 
ire direct—the instrument is not a com 


irator. [he measuring head consi of 


New device can measure to 0.00002-inch. 


an extremely accurate micrometer screw 
An electronic circuit, sensitive to five 
millionths of an inch displacement at the 
micrometer tip, gives a visual indication 
it the moment of contact but before pres 
sure is exerted 

The new electronic micrometer is es 
pecially designed for use in research, de 
velopment, and performance testing of 
diaphragms and bellows used in flight in 
struments, temperature, refrigerator, and 
other types of controls where a pressure 


less means of testing is required 


TITANIUM REPLACES STEE 


Titanium will be used in certain air- 
frame parts in B-36 aircraft in lieu of 
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Chapman Casts 
World's Largest 
Stainless Gate Valve 


9-ton casting produced in 
austenitic chromium-nickel 
stainless steel 


This valve, produced by The Chapman Valve 
Manufacturing Co., Indian Orchard, Mass., for 
the defense effort, is used in corrosive water ser- 
vice. It is stated to be the world’s largest, with an 
overall height of 19 feet, weighing approximately 
18,000 pounds. The rough casting weight was 
approximately 36,000 pounds. 

Cast in low carbon 18-8 chromium-nickel stain- 
less steel, it is one more demonstration that size 
is no limiting factor when you cast parts in stain- 
less steels to provide resistance to corrosion and 
erosion. 

Stainless steel resists attack by nearly all oxi- 
dizing acid conditions. In addition, it helps you 
trim bulk and deadweight without sacrificing 
strength and safety. 

At elevated temperatures, austenitic chromium- 
nickel stainless steels are distinguished by their 
strength and outstanding resistance to oxidation. 
At temperatures down to —320° F. they retain 
their toughness and unusual strength. 

Investigate all the benefits stainless steels can 
give you. Leading stainless steel companies and 
foundries produce nickel-containing stainless 
steels in all commercial forms. A list of sources 
of supply will be furnished on request. 

At the present time, the bulk of the nickel pro- 
duced is being diverted to defense. Through ap- 
plication to the appropriate authorities, nickel is 
obtainable for the production of austenitic stain- 
less steels for many end uses in defense and de- 
fense supporting industries. 


THE INTERNATIONAL NICKEL COMPANY, ING. wewrore sx 
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the rugged 


MARK-TIME 
“HA00” Bell 
Time Switch 


SPECIFICATIONS 


UL approved for 20 ampere, 125 
volt, 1 HP of 10 ampere, 250 volt 
operation, AC only. Timings 
available from 60 seconds to 
5 hours. Normally supplied with 
center stud mounting. Other 
mountings available on request. 


i ed 
This Mark-Time switch is built to uphold 
the reputation of your product. Install it 
in your appliances, devices or machines, 
and give your customers a double- 
purpose time switch. 5400" turns OFF 
the circuit at the end of a pre-set time 
period...and gives a clear warning 
bell signal. Your customers will like that 
double servicel 


“5400” has a wide range of applica- 
tions . . . is available with a wide variety 
of modern dials and knobs . . . can be 
supplied as an “ON" type of unit on 
special order. 


Write today for full details and prices. 


a 
IMARK-| IME] 


M. H. RHODES, INC: 


HARTFORD, CONNECTICUT 


Manufactured and sold in Canada by 
SPERRY GYROSCOPE OTTAWA, Limited 
3 Hamilton St, Ottawa, Ontario, Canada 
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sheet steel, the U. S. Air Force announced 


recently. This is the first use of titanium 


in aircraft production. Sheet titanium in 


commercially pure form will be used on a 


gauge-for-gauge basis, replacing steel in 
several applications. Approximately 530 
pounds of the metal will be used in eacl 
plane 

offers substantial 


Titanium improve 


ments over metals now used im aircraft 


because of its high strength-to-weight 
ratio and in its heat- and corrosion-re 


sistant qualities. In nonstructural uses 


where it replaces steel on a gauge-for 
gauge basis, there is approximately a forty 
per cent saving in weight 
NEW GUIDANCE SYSTEM 

A new gyro-based f 


for guidec 


system 


enemy 


the high wi 

ive no efiect 
in motion, nothn 
earth’s course i 

mislead the gyrostabilized and gy 

avigated missile. It will drive unerring 

to its target and cannot be enemy-influ 

enced by anything other than direct inter 


ception by fighters or countermissiles 
At very high supersonic speed, thi 
considered extremely unlikely by missile 
experts 
Althoug! 
for navigation since before World War 


the gyroscope has been used 
and to assist pilots for many years 
size, weight, and accuracy have not beet 
such as to suggest its possible use as a 
complete replacement for the human ele 
ment until recently. The new gyro-based 
system not only will fly the missile but wil 
actually seek out predetermined locations 


in any sequence. Indications are, for ex 


ample, the missile might be fired from 


Washington, turn directly north over 
London, turn east over Stockholm, an¢ 
directly south over Archangel and fron 
there take any predetermined course to its 
target 

With this “thinking” ability, the coming 
system is believed the answer to the lim 
tations of the human pilot, which are be 
more and restrictive o1 


coming more 


supersonic, stratospheric fighters and 


bombers. While until now no gyroscope 
capable of holding a missile on an accu 
rate course for as far as 5,000 miles has 
been built, means are now available for 


obtaining such accuracy, it is reported 


BULLETPROOF GAS TANK 

\ bulletproof, self-sealing gasoline tank 
made of silk, wool, or other cloth has re 
developed, according to Sci 
nce News Letter. The tank, for use ir 


aircraft where weight is a big 


cently beer 


military 


factor, is made of several layers of cloth 


glued together on the bias. Inside the clot! 
is a self-sealing liner, made of a material 
which will swell upon contact with gaso 
lin The swelling seals the bullet holes. 
The great advantage of the cloth, ac 


unlike 


aluminum or other soft metals, a bullet 


cording to the inventors, is that 


will not leave jagged holes nor will the 
pressure created inside the tank by the 


passage of the bullet cause strains on 


joints or rivets 


FLYING TRAILER 
Designed as a detachable 
ent for the unique Fairchild XC-120 


flying 


cargo com 


ne, the recently developed 
nts a new concept in mill 
cargo transportation. A 
XC-120's origi 

flying trailer 


The new Fairchild trailer can travel over 
the road like a truck rig, top. At the air- 
port it is attached to the XC-120 Pack 
Plane, center, which then takes off and 
flies like a regular transport, bottom. 


In military use, it can be loaded with as 
much cargo as a C-119 Flying Boxcar, at 
tached to the X¢ 
and flown to forward combat areas. Upon 


120 in a few minutes, 


landing at advanced bases or airstrips, the 
trailer can be hitched to virtually any 
military vehicle and hauled to a forward 
area. Extreme maneuverability and high 
speed over-the-road characteristics may 
render it especially valuable from a lo- 
gistics standpoint in supporting and air 
supplying ground operations 

[he flying trailer features two different 
configurations for flight and ground use 
Under highway conditions, the front and 
rear cargo doors are folded flat to meet 
road regulations regarding over-all vehicle 
length. Before the jack is hoisted under 
the X¢ 
are opened and locked in a modified “V 


Wheel 


120 for aérial delivery, the doors 


shape to cut air resistance aloft 
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ALL FULLY INFORMED ON SPECIFICATIONS 
AND REQUIREMENTS OF ALL GOVERNMENT BRANCHES | 


od 7 
Strategically located to serve suppliers of all government services, Wirebound Box 
manufacturers are in excellent position to meet your shipping container needs. Parts 
boxes, equipment crates, over-packs and food containers are but a few of the multitude 
of uses for which Wirebound containers are adaptable. Wirebound manufacturers 
are informed, experienced and technically trained to design, produce and 
pre-test scientific containers for each use. Make it a point to consult 
your nearest Wirebound supplier or write for full information 
. . 
Wirebound Box Manufacturers Association 
Room 1163, 327 South LaSalle Street, Chicago 4, Illinois* 
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to 
ARMY ORDNANCE 
specification 


AO Cannon Type AO Series connectors are man- 
ufactured under the latest specification pertaining to 
electrical systems for military vehicles and associated 
external electrical equipment. “AO” connectors will 
mate with standard “AN” fittings. Are ideal for heavy 
duty industrial use 

This new series is designed to withstand extreme 
conditions of temperature, moisture, dust, vibration 
and shock. Shell material is aluminum alloy with nat- 
ural iridite finish. Insulators are of a special molded 
resilient material having high dielectric strength, me- 
dium oil resistance and will not support combustion. 
Resilient grommet provides moisture proofing over 
solder terminals 

For engineering data, request Bulletin AO-1952. 





= 


SOCKET INSERT | TYPE AO-PA06 WITH SOCKET INSERT PIN INSERT ASSEMBLY 
ASSEMBLY TYPE AO-RAOO GROMMET RETAINING ASSEMBLY TYPE AO-RBO2 TYPE AO-RBO2 

WITH GROMMET NuT 

RETAINING NUT NUT 


} AO TRAILER RECEPTACLE ( C | AO SLAVE RECEPTACLE | TYPE AO-22 ANGLE 90 
| | ELBOW 


| 


| 
| 
| 
; 
} 





Since 1915 

Factories in Los Angeles, Toronto, New Haven, Benton 

3 Harbor. Representatives in principal cities. Address in- 

WRITE Fo or BULLETIN quiries to Cannon Electric Company, Dept. A-133 P. 0. 
Box 75, Lincoln Heights Station, Los Angeles 31, Calif. 


rs CANNON ELECTRIC | 
use 
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assemblies, which include shock absorbers 
and standard truck-type wheels and tires 
are removed prior to flight and stowed 
aboard the trailer 


NEW ELECTRICAL LAB 


The establishment of a new electrical 
laboratory at the U.S. Naval Engineering 
Experiment Station, Annapolis, Md 
brings the number of major laboratories 
which perform various engineering serv 
ices for the fleet to seven. The new elec 
trical laboratory is concerned with test 
ing and developing shipboard interior 
communication equipment, rotating elec- 
trical equipment and regulating devices 
and with the suppression of radio inter 
fere nce 

Items such as switchboard components, 
alarm bells, fire- and vapor-detecting de 
vices, salinity indicators, speed logs, en 
gine telegraphs, and indicating and moni 
toring devices are evaluated and modified 
where necessary, for the safe and efficient 
operation of naval vessels. Generator sets 
motor drives for pumps, compressors 
blowers, and the like, are tested to deter 
mine their suitability for use aboard ship 
A project to improve instrument illumi 
nation is under way in the newly formed 


laboratory 


DELTA-WING FIGHTER 

The U. S. Air Force F-102, America’s 
first supersonic delta-wing interceptor, 
has been ordered into initial production 
The new aircraft will be built by Con 
solidated Vultee Aircraft Corporation at 
San Diego, Calif. Designed for very high 
speeds in the stratosphere, the F-102 will 
incorporate significant improvements it 
armament and electronics 

Because of its delta wing, the F-102 re 
sembles in general the first known delta 
wing aircraft to fly, the XF-92, which 
Convair built as a research interceptor for 
the Air Force. The XF-92 has been flown 
extensively since 1948, principally at Ed 
wards Air Force Base in California 


GIANT RADIO TOWER 

One of the highest man-made structures 
in the world stretches into the sky in 
upstate New York to provide Air Re 
search and Development Command scien- 
tists with data required to improve con 
stantly the United States Air Force's 
utilization of radio. 

This structure is a 1,218-foot radio 
tower located at Forestport, N. Y., and 
is utilized by the Rome Air Development 
Center at Griffiss Air Force Base, N. Y 
At this center, one of nine under the Air 
Research and Development Command, the 
Air Force concentrates its development 
work in the field of electronics, Beaming 
experimental radio waves over a large 
expanse of the universe, the tower fills an 
urgent electronics development require- 
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KEEPING 'EM ROLLING - Both Ways / 


has led the way in the engineering as heavy-duty Hypoid Gearing, 
development and constant im- wide interchangeability of final 


You'll see them booming down 
U.S. Highway No. 1, or wallowing 
through the mudholes of Korea. 

They're the backbone of Amer- 
ica’s transport, in peace as well as 
war—our vital motor truck fleet! 
Trucks are in the vanguard of 
every mass movement of Ameri- 
cans and American goods, civilian 
or military. And wherever our 
motor transport rolls, there too go 
Timken-Detroit Axles and Brakes. 

Since the first trucks were built, 
more than forty years ago, The 
Timken-Detroit Axle Company 


WORLD'S LARGEST MANUFACTURER OF AXLES 
FOR TRUCKS, BUSES AND TRATLERS 
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provement of axles, brakes and drives and parts, integrated tan- 
other essential components, un- dem drive units, and many others. 
matched for the soundness of their Today, as always, Timken- 
advanced design and unequaled Detroit engineering and manufac- 
for dependability and long life. turing resources are concentrated 
Among the highest achievements on the production of vital com- 
of modern transport progress are ponents for essential trucks, buses 
such Timken-Detroit developments and trailers, both civilian and mili- 
tary. It is this concentration, over 

the years, which has made The 

Timken-Detroit Axle Company the 

foremost engineering-manufactur- 


A > 4 L E q ing organization in its field. 


A PRODUCT OF THE TIMKEN. DETROM AXLE COMPANY 
DETROIT 32, MICHIGAN f JACKSON, OSHKOSH, | 
. . PLANTS AT: DETROIT AND miCH.e ) 
WIS. © UTICA, M. Y. © ASHTABULA, KENTON 
NEWARK, O. ¢ NEW CASTLE, PAL 
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FOR THREE WARS we have supplied the U. S. 
Government and prime contractors with fine instrument 
screws and components for military equipment. . . 
Waltham Screw Company is recognized as a leading 
producer of ammunition components, fuze parts, small 
arms parts, and special contract parts . . . Made exactly 
to Government specifications . . . 


Single and multiple spindle screw machines, roll 
threading, centerless grinding, all secondary operations, 
plus heat treating finishes. Machining all metals. 
Maximum capacity 1%" round. 


Specialists in Screw Machine Products Since 1893 


WALTHAM 


SCREW COMPANY 


78 Rumford Avenue, Waltham, Massachusetts 
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ment for the Nation. The tower required 
772 tons of fabricated steel and is sup- 
ported by 4 miles of guy cables, some of 
which are anchored almost a quarter of a 
mile from the tower’s base 

Not many years ago a tower of this 
type and height would have been consid 
ered impractical to build—even though 
the Empire State Building and its TV 
untenna, which reaches a total height of 
1,450 feet above the ground, was a reality. 
However, except for height, the Empire 
State Building and the Rome Air De- 
velopment Tower have little in common 
Che Empire State is a solid mass built on 
bed rock. The tower is a vertical antenna 
of open framework, a guyed steel struc- 
ture, shaped as an equilateral triangle 
whose sides are spaced fifteen feet from 
center to center of the leg members. The 
tower’s foundation rests on crystalline 
sand derived from wastage of quartz rose 
rocks with moraine deposits beneat! 


MIDGET X-RAY 

A new midget-type industrial 250,000- 
volt X-ray machine, less than half the size 
and less than one-eighth the weight of the 
conventional quarter-million-volt unit, was 
exhibited recently by the General Elec- 
tric Company. This lightweight, mobile 


Lightweight X-ray machine in use. 


unit, although capable of X-raying steel 
up to 3 inches in thickness, can be 
easily carried around in foundries, weld- 
ing shops, shipyards, building projects, 
and on many other jobs where X-ray in- 
spections are needed to control quality 
and safety 

The unit is less than 15 inches in diam- 
eter and 44 inches long; weighs only 150 
pounds, as against 1,150 for conventional 
mits. The first major application, accord 
ing to General Electric, has been made in 
U.S. Navy shipyards where it is used to 
inspect critical welded seams and stressed 
areas in ships during and after construc 


tion 


PACKAGED ASPHALT 
The Engineer Corps is investigating 
the practicability of packaging certain 
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Flandard * 


Forms secure shoulder 
for tight pressure 
fit when instalied 


Beveled and 
> 

Bowed 

Take up end play rigidly 

or resiliently, accommo 


date accumulated 
tolerances 


+ on! 
— 
BEVELED =| 


Bowen om 








Crescent 


Snaps on radially where 
axia! assembly is 
impossible. No special 
tools ne 


Self Locking» 
Economical where thrust 
is moderate on soft 
shaft—holds fast, 
requires no groove 


Interlocking 


2-piece ring takes heavy 
thrusts, gives positive 
lock, secure against 
high RPMs 





Inverted * 


Provides uniform 
shoulder for curved 
abutting surfaces, 
for bearings with 
targe corner radii 


Tréangula 2 
Self- Locking 
Low cost ring for soft 
shafting materials. 


requires no groove, 
secure against 


vibration. 








€-Rin gy 
Provides large stron 


shoulder for smali shaft. 
Applied radially. 








Thousands of smart manufacturers are stepping up 
production, while actually cutting costs—with Waldes 
Truarc Retaining Rings! Truarc Rings simplify your de- 
signs. The ease with which they can be assembled and 
disassembled makes them superior in many fastening 
applications where machined shoulders, nuts, bolts, 
snap rings or cotter pins have been used. 

Waldes Truarc Rings eliminate threading, milling 





TRUARC 


REG. U.S. PAT. OFF 


RETAINING RINGS 
WALDES KOHINOOR, INC., LONG ISLAND CITY 1, NEW YORK 


WALOES TRUARC FETAINING BINGS AND PLIERS ARE PROTECTED BY ORE OF HORE OF THE FOLLOWING 
©. S PATENTS, 2.902 047 2.902 948 2.416.052, 2.420.021, 2.420 341, 2.499.705, 2.441.046, 2.455.165 
2.403.300: 2.403.903, 2.487 602. 2.407.003 2.491 906. 2.509 081 AND OTHER PATENTS PENDING 


WALDES KOHINOOR, INC., LONG ISLAND CITY 1, N.Y. » MAKERS OF FAMOUS, PRECISION-ENGINEERED WALDES SLIDE FASTENERS AND SNAP FASTENERS 
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eCOTH INTERNAL AND EXTERNAL TYPES AVAULADLE 


and other skilled labor operations. ..save on material. 
And there's a Truarc Ring for every purpose... preci- 
sion-engineered to conform to the highest NAS and 
SAE standards! 

Waldes Truarc Rings are nationally distributed and 
stocked. Send us your drawings. Waldes Truarc en- 
gineers will give your problem individual attention, 
without obligation. 








SUB-CONTRACTING FACILITIES AVAILABLE 


The same precision production facilities which 
have turned out millions of Truarc Rings to 
the most exacting specifications are avail- 
able to handle sub-contracting of metal 
stampings. Write directly to Waldes Kohinoor, 
Inc., 47-16 Austel Pl., Long Island City 1, N.Y. 




















ENGINEERS 


TO DESIGN, REDESIGN 
OR DEVELOP 
YOUR PRODUCT 


ENGINEERS 


TO TOOL AND EQUIP YOUR 
PLANT FOR THE BEST 
PRODUCTION ECONOMICS 


ENGINEERS 


YOUR NEW 
GOING 
GOING 


TO GET 
PRODUCTION 
AND KEEP IT 


ENGINEERS 


TO REDUCE YOUR COSTS 
AND 
IMPROVE YOUR QUALITY 


ENGINEERS, DESIGNERS 
CONSULTANTS AND 
PRODUCTION SPECIALISTS 


Di NEER 
Mieniivanite 


& MANUFACTURING CO., INC. 


JOHN R STREET 
MICHIGAN 


19654 
ETROIT 3 


INQUIRIES PROMPTLY ANSWERED 


New Developments 


types multiwall paper bags 


for vent te rmy construction engi 
world. The bags 


hold one 


neers 


curre ng rigid tests, 


hundred pour of asphalt 


The asphalt is loaded into the bags 


liquid fe is done by heating it t 


pouring cons he liquid is ther 


poured throu into the bags 


which are placed in wooden scaffolds to 


help then their shapes. A clay coat 


ing on the inner bag liner prevents the 
hot asphalt from sticking to the paper and 


facilitates stripping of the bag from the 


contents s 


After 
stored fi 


they are 


four 


filled, 
ximately twenty 
asphalt cools 


and hardens | -ooling and setting 


hours durit 


riod is necessary before the packaged 


asphalt can be handled. Upon arrival at 


its destination the asphalt is ready for 


ise by merely cutting the bags with,a 


sharp knife and stripping the paper 


NEW MOTOR LUBRICANTS 


\ 


Navy-industry program during 
years has resulted in the de 
f new high-temperature lubri 
to add greater eff 
operatior 
continual 

eratior 
centigr: same [ 
l t intervals | n lubricatior 


much 


fifty per cent 
ntervals betweet 
sible when the 


ndicated by the 


the operat 


centigrade result increase 


life of all greases tested, the 


€-soa] s having a clear adva 


others 


ANE STARTER 


over 


JET FE 


ce 


Divisior 
it Fl 
S 


i a 


vy Air Force 


j 


pnphir 
r 


ver. Buick is building 


under a defense cor 


r provides the first means 


large jet power plants wit 


uirborne, self-contained 


a 


unit 


operating independently of ground crews 


it was 


designed and developed by the 


Eclipse-Pioneer Division of Bendix Avia 


tion Corporation and is now beginning to 
off the production lines of the com 


N.Y., division 


equips 


roll 
pany’s Utica, 
U.S 


with 


starter military 


first 


rhe new 


time virtually 


aircraft for the 


instantaneous, push-button starting. It de- 


velops and expends its enormous power in 
but 3 ls, and in this short inter 


secom 
starter gives such a powerful im- 
turbine that 

ine speed required for take-off can 
additional 


a jet airplane's main 
in only a few 
10-TON GAGE 


What is believed to be the 


built was 


, 
argest gag- 


ing device ever demonstrated 


recently at the plant of the Sheffield Cor 
poration, Dayton, Ohio. Designed a 

cooperation ¢ f 
Arsenal, the 


sions of loaded : 


built by Sheffield with 


experts at Picatinny huge 


checks the 


assembled 


gage dimet 
rounds of 
first of 
hambermatic 
gage, whic 


hant-size 
tons, receives 
measuring three 
as beer 
losive bursting 
pelling powder 
sented to the maxi 
nt chamber gage 
lling. A cl 


chamber of the gu 


1amber gage is similar 


n. but its dimer 


are accurately controlled to 
hs of an incl 


he assembled round fits withi 


housandt 


gage it ucceptable and pro 
assurance that components manu 
1 in hundreds of plants throughout 
nited States will f function ir 
by various 


lior 


mbers of guns 


unufacturers. Any eccentric, misa € 


rounds will be rejected by thi 


r oversize 


mechanized chamber g and after re 


ection they are mechanically segregated 
rom the acceptable ar Rounds 
that are accurate after passing through the 


umber gage are mechanically moved out 


to the point where they 


the machine { 


to the using 


packed for issue 
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Continuous Heat Treating Line for forgings 
and steel castings, consisting of a Hardening 
and Draw Furnace, with Automatic Oil 
Quench, Wash and Tray Return 


THE IMPORTANT STORY IS BEHIND THis PICTURE... 
“HUNDREDS OF ENGINEERING YEARS” OF FURNACE KNOW-HOW 


MODERN INDUSTRIAL FURNACES In the “Minds of Men” are created the engineering 
FOR GAS, OIL, ELECTRIC designs for the custom building and erection of 
HEAT TREATMENT OF... modern heat treating furnaces and auxiliary 

equipment. This is the important story behind any 

furnace installation. The Lee Wilson Contracting 

Company using the Designs and Patents of Lee 

Recoilless Rifle and Mortar Tubing Wilson Engineering Co., Inc. has combined experi- 

Aircraft Jet Parts ence in design and erection totaling “hundreds of 

Bullet Core Rod engineering years” at your disposal. We cordially 

Artillery Shells invite your request for bids or expression of interest. 

Tank Turrets—Hulls—Race Rings 

Propellers—Aluminum Alloy or Alloy Steel 

Landing Gears — Airframes 

Steel Casting Annealing 


Armor Plate 
Armor Piercing Shot Bar 
Gun Barrels, Mounts, Breech Blocks 


ALUMINUM HEAT TREATING INCLUDING 


Homogenizing furnaces 

Preheating furnaces—Reheat furnaces 
Solution furnaces 

Ageing and Annealing furnaces—ovens 


Heat Treating furnaces for Dies, Mandrels, L E E W ' LS O ® 


Backers 


Form Die Quenching . 
ontract. ng (ompany 


Mes 20005 WEST LAKE RD. « CLEVELAND 16, OHIO 
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ROLOCK’S NEW 
““SERPENTINE’“* GRID 


Rolock engineers have designed this distinctly different 
“Serpentine” alloy grid to meet the rigid requirements of 
modern heat treating practices. It is very light in weight, yet 
capable of performing with minimum distortion for an ex- 


tremely long service life . . . mever previously attained. 


Simple in design and fully articulated with loose tie rods, the 
grid is constructed with longitudinal bars as principal load 
carrying members, spaced with serpentine-like intermediate 


bars which serve to maintain vertical alignment. 


Versatility of application is shown above. Inconel tray with 
positioning lugs used for copper brazing taurus assemblies at 
2050°F. Basket, also of Inconel, used for annealing, quench- 
ing, and acid pickling steel components in a continuous cycle. 


Full details on application , 


Patent applied for 


Offices im: PHILADELPHIA + CLEVELAND + DETROIT « HOUSTON + CHICAGO « ST. LOUIS « LOS ANGELES * MINNEAPOLIS « PITTSBURGH 


ROLOCK INC. + 1356 KINGS HIGHWAY, FAIRFIELD, CONN. 
’ for better work jum 7 


Easier Operation, Lower Cost 
7RLS1B 
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USE OF ATOMIC POWER 

Tue Eprtors.—A mutual friend was 
good enough to send me a copy of your 
Washington newsletter, THe Common 
Derense, No. 144 

I note your comments on “Public vs 
Private Atomics.” You say: “Private in 
dustry has many a high hurdle to jump 
before it can get partial or complete con- 
trol of atomic energy for power produc- 
tion and other peacetime purposes.” 

Why should it be “partial or complete 
control”? Why should it not be “partial 
use of atomic power”? 

I think some of those questions can be 
answered but will not be answered if the 
present policy of fear to make decisions is 
continued 

B. M. Barucn 
New York, N. Y 


RELATIVE TEMPERATURES 

[ne Eprrors.—I have read with inter- 
est your issue No. 143 of Tae Common 
Derense. I wish to point out, however, 
the erroneous conclusions drawn in the 
item referring to the high temperature 
encountered at altitudes of 400 miles. Fac 
tors to consider are these 

Although the thermometer may indicate 
“4,000” degrees, the specihc heat and the 
density of the medium are very low. As 
an example, you may thrust your arm 
into an oven at 500 degrees for a short 
period of time, but don’t try it in cooking 
ul at the same temperature ! 

It is quite possible that ordinary metals 
with the proper reflectivity may prove et 
tirely adequate for structures passing 
through “high-temperature zones” in short 
periods of time 

Remember that the “quantity” of heat 
or rather the number of molecules evi 
dencing the 4,000-degree temperature at 
in altitude of 400 miles (low pressure 
may be equivalent to a far greater mas 
iir heated to a lower temperaiure 
lower altitude 

I just wished to point these 
wut in the interest of keeping us fron 
feeling that many of the “space problems’ 
are too difficult for solution 

Rosert M. Virkxus 


La Grange, Ill 


DEFENSE EXPENDITURES 
Tue Eprrors Your issue No. 143 of 

[Tue Common Derense outlines the diffi 

culties facing our military organization ir 


securing adequate appropriations for our 
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ENGINE 
PRE-HEATING 


—aao 
. s 
@ engine pre-heating 
Floods engine components, battery, crankcase, 


carburetor with warm, heated air. Makes starting 


easier, faster —even at 65° below! 


® personnel heating 


Warm air —independent of engine heat, independent of 


engine operation—circulates swiftly, evenly, to keep 


personnel comfortable at all times. 


® windshield defrosting 


Keeps windshield reliably ‘frost-free.’ 


Assures clear vision, safer driving. 


WRITE TODAY for specific mode! informa- 
tion or experienced counsel on any phase 
of heating. Address inquiry to South 
Wind Division, Stewart-Warner Corpora- 
tion, Indianapolis 7, Indiana. 


OVERALL 
PHYSICAL SIZE 


Weight (Ibs.) * 
MODEL 1030 Height (inches)... . 
Length (inches)... . 


Lo 
The most powerful heater for its size in the world idth (inch 7 ia PRODUCT OF | aaa 
with a usable output of 50,000 BTU’s per hour! Width (inches) ..... PERSONNEL HEATING 


This truly compact unit, designed to meet military . 3 
specifications, assures maximum vehicle and Installation space (ft) 523 ENGINE AND 


personne! efficiency under the most stringent EQUIPMENT PRE-HEATING 
weather conditions. Tewaat 
LEEEZI] WINDSHIELD DEFROSTING 
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“Yo mall Communications 


defense programs and pomts out the ad 


f e r ditional roadblocks which are placed in 
CY FR i | ei RE . their way in carrying out the exper ditures 
7 ’ of these funds 

As a member of the 13th Joint Civilian 





Orientation Conference and as a producer 
of military articles for the Army, Navy, 
and Air Force, I am quite familiar with 
many of the complexities which seem to 
prevent the United States from receiving 
full value for its defense expenditures. | 
am very much in favor of the congres- 
sional investigations which periodically 
seem to reveal waste and 

our military establishment hese it 


quiries seem to be the only way the legis 





lative branch of our Government can prod 
the military into increased ethciencies 
does seem too bad, however, that 
of the retarding influences men 
in THe Common Derense cannot 
fted from the backs of the conscien 
tious civilian and military officials of our 
Defense Department to enable them to do 
a more satisfactory job 
American Ordnance Association 
any effort to improve this situa 
tion, both within the legislative and execu 
ive branches of our Government? Since 
military expenditures are t 
of our national budget, it 
that the problems ye 
should receive most seriou 
an organization such as 
Ordnance Association. The 
can public would welcome 
ovements the American 
y other simil 
institute 


NOF 


with this @ The American Ordnance Associa- 


UNDERWOOD tion, through its Technical Divi- 


sions and Committees as well as its 


SUNDSTRAND 10-Key Adding-Figuring Machine local Posts, is striving in every pos- 


sible way to improve the defense 


snttetaeneeccsncee sancti necaillitaailpitlan: 





situation. However, the Association 
Right vou are . . . getting vour figure- Kevs fit finger tips for increased key- definitely does not attempt to influ- 
facts from an Underwood Sundstrand hoard accuracy. ence legislation—a field which is 


Adding-Figuring Machine! The price is right, too! So don’t wait beyond its scope, as such activities 


And that goes for the preparation of anv longer for the quickest, easiest figure- = specifically prohibited by the 
sales data, payrolls, stock records, in- facts vou ever had! constitution of the A.O.A.—Tut 


voices and practically any other figuring Ask for a demonstration Errors. 
job in your business. of the l nderwood Sundstrand ° 
This machine is compact. precision- Adding-Figuring Machine... aA. 
built... and equipped with the world’s today. mess WHITHER COMPLENITY? * 


Bevteers 
fastest keyboard. UNDERWOOD CORPORATION Tne Eprrors.—After reading in the 


Operation is simplicity itself! The 10 November-December 1952 issue of 
numeral keys are grouped under the Underwood Corporation ANCE the articles “We Can Have Gui 
fingers of one hand . . . and anvone in Adding Mechincs...Accsuntine Mechincs and Butter.” and “Double Production f 
your office can quickly develop a smooth Typewriters... Carbon Paper... Ribbons Defense.” and looking around 
touch method. No tiring headswing. One Park Avenue, New York 16, N. Y. ineution 1 

What's more, the action of the ma- Underwood Limited, Toronto 1, Canada 


get scared. The ne 

ts such as the H-bomb, ato 

chine itself is cushioned and quiet. Sales and Service Everywhere electrenic Gre-control evetems. crces 
smissions and the like and rapid 


hese items sound swel 
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How to find Fast Answers 
to metal finishing problems 


Consult the Company that helps with all these finishes: 
... plated... organic... conversion coatings 


Unrren crromium offers you unusual cooperation on surface finishing 
problems. Unusual, because this aid is not limited to one type of finish. 
It covers metallic and organic coating systems, both decorative and func- 
tional. The service rendered in the application of Unichrome products 
for ordnance and civilian goods finishing is based on 25 years’ experience 
in the field. 

Such specialized yet extensive knowledge of coating systems and how 
to apply them can help you speed up selection of the right finish on your 
product, improve results or reduce costs. To illustrate: 


ONE PRIMER FOR MANY DIFFERENT REQUIREMENTS 


Test panels and users’ records show that Unichrome Primer AP-10 com- 
bines many properties not usually obtainable in a single priming material. 
For instance: It can be used either as an air-dry or baking type primer. 
It dries fast. Its adhesion equals that of standard primers on steel — sur- 
passes them when applied to light metals. Furthermore, it is applicable to 
different materials, including magnesium, aluminum, zinc, tin, cadmium, 
iron, steel, copper — even glass. Here, then, is virtually a multi-purpose 
primer to reduce the need for storing a variety of individual types. 


THE RIGHT FINISH FOR CHROMATE-TREATING TO SPECIFICATIONS 


United Chromium offers the widest choice of chromate finishes through 
its Unichrome Dip and Anozinc* processes. The first operates by straight 
chemical conversion. The Anozinc process, like anodizing, uses electric 
current. Both have cost-cutting advantages for certain types of production 
and both produce a variety of finishes. If you need a chromate finish, 
you're bound to find in this wide group the one that's “just right” — right 
for the product, the Government specifications, 

and for your own production needs. 


*Trade Mark 


REAL GAINS IN CHROMIUM PLATING PRODUCTION 


Service records keep confirming the production advantages of the Unichrome 
S.R.H.S. Chromium Bath. Two typical cases: An aircraft supplier plates steel 
bushings in 2% to 3 hours with this bath, instead of 6 hours required in the 
ordinary bath. And the plate is smoother, reducing polishing time, too: An- 
other concern doubled production of plated machine tool parts when it 
switched to Unichrome S.R.H.S. Bath. 


UNITED CHROMIUM, INCORPORATED 00 East 42nd St., New York 17, M. ¥. 


Waterbury 20, Conn. * Detroit 20, Mich. + Chicago 4, Ill. « Los Angeles 13, Calif. In Canada: United Chromium Limited, Toronte, Ont. 
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nother Leample of Shafer Lesign Ladenshyp Communications 


Che United States is produci 


but I'm still scared 
Designers, metallurgists 
tion men are really putting 
successful effort on their px 
still scared. Who is going to 


maintain all this complex eg 


Yes, I'm seared, for as 
Is wondertul cor 
men who must operat 
is equipment stumbli 
scared that we will re 
dustry has progress« 
I as already 


that the user will 


must if the United 


pment 
\rmy, under curret 
not able to train met 


pay them enough to } 


technological advances 


tie st 
gimmick” or improvement 
more training time reé 
now amounts to almost 
tment. Even then, wher 
successful in training an individual to op 
erate and maintain this new-fangled equip 
ment, along with his military 
stment expires after but 
an in the job for 
] 


Line 
Does the man reénlist 
work for industry. True, h 


The pioneering and mass ing received in the Army 
production of advanced types of Chock These Proven Features to tl Army, and a new 


aircraft roller bearings is a basic part of SIMPLE, COMPACT DE- 
Shafer’s business. Here, for example, is a SIGN eliminates parts and 


roblem is reacl 





recent adc jition to the expanding parade of 
Shafer “firsts a self-aligning, torque 

tube type, double row, roller bearing that 
provides full freedom of rotation and proper 
alignment whenever structural deflections 


facilitates installation 


HIGH ROLLER BEARING 
CAPACITY with minimum 
cross-section and weight. 


tion, not only in th 


but also among the 


As an example, a good mai 


fir 


COMPENSATES FOR m a fire-control system require 
MISALIGNMENT resulting a traimng; an operator of 
from mounting inaccuracies eight months. If we continue 


occur during flight. It is factory-lubricated 
and equipped with positive seals which 
retain the lubricant and also provide efficient 


sealing against pressurization. Like ALL 
Shafer Aircraft Control Bearings it conforms 
to all military and commercial specifications 
combines compactness, light weight and top 
quality with unsurpassed ruggedness of 
construction, dependability of performanc« 
and utmost resistance to shock loads 

Write for details—and remember 

Shafer’s all-important asset—33 years of 
specialized roller bearing experience—is yours 
to draw from without cost or obligation 

at any and all times 


SHAFER BEARING CORPORATION 


and deflections of oper- 
ating structural members. 


OU SELF-ALIGNING action 
within the rolling elements 
nsures freedom of rotation 
and proper alignment under 
all conditions 

WV POSITIVE SEALS retain 
lubricant and provide effi- 
cient sealing against pres- 


surization 


VW LUBRICANT GROOVE in 


we soon will 
enlistment so 


a trained man in 


0 Is going to be left ir 


may sound critical 


mstpuctive and destructive 


w here are we 
roductior 


to me 


th 


outer race simplifies relubri- 
801 Burlington Ave * Downers Grove, Illinois ' P 
cation 





- Specialists in Aircraft and industrial Self- 
Aligning Roller Bearings for over Ys of a century. 


® An interesting and informative ar- 
ticle, on the subject of complex 
weapons, “Building Dependable 
Ordnance,” by Vernon M. Korty, 
was published in the September- 
October 1952 issue of OrpNANce 
magazine. The article appeared on 
page 350.—Tue Ebrrors. 
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FEDERAL... 
ARMY... 
NAVY... 


LACQUERS SEALERS 
COMPOUNDS PAINTS THINNERS 
DOPES PRIMERS, PAINT VARNISHES 
ENAMELS INSULATING FINISHES 


Immediate quotations! 
Prompt technical service! 
Nine strategically located plants! 


write or WRE ee 
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“About those Gears 
...let’s check with 
Fellows first” 


It always pays to “check with Fellows 
first’. More than 50 years of experience in 
the diagnosis of the most intricate gear 
problems qualify Fellows engineers and 
craftsmen as experts. 


Whenever the need arises, you are invited 
to draw on this valuable source of gear 
know-how. The answer to any gear prob- 
lem, large or small, will be speeded by the 
application of Fellows precision manufac- 
turing equipment. 


Services like this have earned Fellows a 
reputation for leadership in the field of 
design and manufacture of complete equip- 
ment for cutting, finishing and testing gears. 


Jillows 


THE FELLOWS GEAR SHAPER COMPANY 
Head Office and Export Department, Springfield, Vermont. 
Branch Offices: 323 Fisher Bidg., Detroit 2 « 5835 West North 
Avenue, Chicago 39 « 2206 Empire State Bidg., New York I. 








FROM THE RECORD 





AIRCRAFT ARMAMENT 


Our mament equipment is the outgrowth of 


orld War II devel 


] 


present aircraft ar 


two strong influences a) W pments—radar, 


electronic computing devices, and automatic control theory ; and 


(b) Operational requirements for performance in new régimes 
of speed, altitude, and range 
bomb 


ave produced armamet 


Overshadowing these influences is the atomic It is no 


j 


wonder that the t systems 


World 


past few years | 


that have no resemblance to the equipment used it 


War II! 


The Weapons System 


The integration of bomb, radars, computers, airframe, engine, 


und all necessary supporting equipment produces a “weapons 


Balance must be preserved among the components of 


whole. Each component must justify its place on the team, 
any part that is a link or has a difficult task to perform 


must receive special emf 


MIG-15 in Korea 


balanced weapons 


versus the 


placed a well 


performance tl 
the Air For has 


m against the e1 Although outnumbered and forced to 


an unfavorabk 1 it i handing enemy the 


tages of a privi is y, a “King ” zone, as it 


continues to 


significant difference betweet 


} 


weapons system 


represented by the 5 and its cannon—and the F-86 and 


use of a fire-control system for 


has a small automatic radar that 


measures range to the target and continuously fur 
information to the con 


system, Gyroscopes 


aircraft (which 


puting 
ng of the is a measure 
he aircraft and the ar Ived 


ymatically computes the 


rv small 


They et 


} 


in circles which 1 


seconds 
f each other 


enemy twists at urns and di and 2 in maneuvers which 


stamina < accelerations 


nsory capability to 
range ngles inv 
lata required 


implest calculatior 


Electronic Equipment Adopted 


Therefore. to strengthen t ns-system team 


the Air 


to help the pil 


Force oscopic equipn 
1120 pe 

two per 

four per cent of the 

reports and combat fil 

in the over-all effectiver 

I. Davis, Director 
lopment, Air Res 


Institute of Aéronautical 
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Sat. Ist Class 
Kinar H. Ingman 


U. S. Art ny 


Medal of Honor SEEM — “The sergeant charged alone . .. 


” 


Tes REDS IN AMBUSH on the ridge had 
lain concealed, withholding their fire. Now they 
opened up. The two squads were trapped. Their 


leaders were wounded; others were dropping. 


Sgt. Ingman took command. He reorganized the 
survivors, assigned fields of fire, encouraged the 
men to fight. A red machine gun opened fire. The 
sergeant charged it alone, neutralizing it with a 


grenade, 


Then he tackled another gun. A grenade and a 
burst of fire knocked him down, badly wounded. 
He got up, reached the gun, and dispatched the 
entire crew. When his squad reached him, they 
found Sergeant Ingman unconscious—but 100 of 


the enemy fleeing in panic. 


“Bucking the Communists,” says Sergeant Ing- 
man, “takes an awful lot of staying power. The 
G.1.’s have got it. You have, too, when you invest 
part of your hard-earned pay regularly in Bonds.” 


Bonds are first of all a cash saving for you. But 
they’re also back of our country’s production 
power. Which couples up with G.I. fire power to 


keep the peace for all of us. 


Peace is for the strong! 
For peace and prosperity save with 


U S. Defense Bonds | 


Now E Bonds pay 3%! Now, improved Series E Bonds 
start paying interest after 6 months. And average 3% in- 
terest, compounded semi-annually when held to maturity! 
Also, all maturing E Bonds automatically go on earning 
at the new rate—for 10 more years. $18.75 can pay back 
$33.67. $37.50 pays $67.34. And so on. Today, start invest- 
ing in U. S. Series E Defense Bonds through the Payroll 
Savings Plan at work. 


The lL 
It is 


S. Government does not pay for this advertisement, 
donated by this publication in cooperation with the 
Advertising Council and the Magazine Publishers of America. 


a 
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Micrometer 

measures any size bore or ole 
within range of fool... 

without masters 


Now you can realize new economies and speed 
by measuring bores and holes directly with 
the new Brown & Sharpe Intrimik Internal 
Tri-point Micrometer. It’s a big time and 
money saver . . . eliminates the need for many 
expensive plugs and setting rings. Intrimiks 
measure in increments of .0001” on bore sizes 
from .275” to .500", and in increments of 
.0002” on bore sizes from .500” to 4.000”. Ex- 
tensions are available to facilitate measuring 
deep holes. Write for new illustrated Bulletin. 
Brown & Sharpe Mfg. Co., Providence | 
Rhode Island, U.S.A. 


WE URGE BUYING THROUGH THE DISTRIBUTOR 


rown & Sharpe 





3n1G. Gen. DoNALp 
mthor, manufacture 

Cor. Grorce S. Brapy 
Washington, D. ¢ 


OMDR. ULARENCE ( 


irmament engineer 
zton. D 


rdnance analy 


Washin 


Puitie SCHWA 
mmand rerman 


Gen. THoMas 


Fleet Admiral King: A Naval Record. By Ernest J]. King and 
Walter Muir Whitehill. New York: W. W. Norton & 
Company. 657 py 


TH: memoirs oO Adi 5 ing ommander in 
Chief, United States Fleet, and Chief of Naval Operations, 1941 
1945, have been eagerly a r mat » Admiral 


counted or 


tions 1¢ daily pre noted publ ) ith headlines 
columns reporting his disagreements with the la James 
and occasional! vith President Roosevelt and his sharp 

comments about the defer f Pearl Harbor 

Historians will lool is book for the Admiral’s views ot 
lans, grand strategy nd ondu tl “ at sea. Readers 
of OrpNANCE will gret logistics is disposed of in a few 
uwzes with the comm m the fact that it was not until March 
1942 that strategy and logis vere finally brought into proper 
relation with eacl 
are of great importance 
efforts for even more radi 
velt was unwilling to appr 

Most of our World War 


their war careers. Admiral King, witl 
Comdr, Walter M. Whitehill, tells, with 
person, about the Admiral’s ancestry, his education, and his di 
versified experiences as a line and staff officer in the U. S. Navy 
The supreme test of his ability came when he established head 


quarters in Washington after Pearl Harbor. Ther any basic 


policies that King had learned from Admiral Mayo during 


World War I, and had in turn followed during his command of 


the Atlantic Fleet, were applied to the new emergency Here 
more than ever before, was a situation requiring decentralization 
and the encouragement of intelligent initiative of the subordinate 
Here, too, was the supreme test of making the best of what he 
had, for, in all conscience, King had little enough to work with!” 
Although these memoirs are sometimes heavy going, they re- 


rd careful reading as the record of one of the most effective 
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Two Special Purpose Connectors by 


Quick Disconnect 


Simply push male and female members 
together and lock. To disconnect with 
minimum resistance, pull back 
sleeve on plug shell and disconnect. 
Exceptionally low disengaging force required 
(less than 6 lbs., excepting pin friction). 
Vibration proof, moisture-proofed 
with synthetic rubber insert. Meets 
AN pin pattern and voltage requirements, 
in accordance with MIL C-5015. 
Plug shell and coupling sleeve are 
aluminum alloy, cadmium plated 
Battery Connectors and iridite-sealed. 
(Federal Spec. 
QOP — 416, Type 2.) 
8-pin type for both A and B batteries 
used in all types of field communication 
equipment. “RUGGEDIZED” for extra 
security and long service life: polarizing 
stud is ALL METAL and all metal age cag 
parts are cadmium plated and " nie Receptacle Types: 
sealed with an iridite sealer. \ - Round flange single 


Cable may be brought out at a hole panel-mounted, square 
7 flange for 4 bolts, or specially 
flanged to specification. All con- 
tacts silver plated. 


any desired side position and 
locked. Handy bail makes removal from 
inaccessible places easy. 


We invite your inquiries on any problems con- 
cerning connectors, Our wealth of engineering 


experience in this specialty is at your service. 
CORPORATIONS, INC. 


41 South Sixth Street, Newark, N. J. 
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GOVERNMENT 
FINISH SPECIFICATIONS 


and the Parker Products 
which meet them 


This list contains specifications most frequently 
called for, and some of the Parker Products which 
meet them. There are Parker Products to meet 
almost every one of the less frequently used 
government specifications also. A letter or tele- 
phone call to Parker, Detroit, will secure specific 
information on products to meet government 
specifications not listed here. 


SPECIFICATION PARKER PRODUCTS 


JAN-C-490 (Replaces AXS-1245) 
Grade |... .Bonderite 100, 125, 
170, 180 


140, 160, 
Grade Il 

Type 2....Parco Cleaners 341, 350, 371 

Parco Cleaners 250, 260 

Parco Cleaners 210, 220 

Type 6....Parco Cleaners 100, 101, 110 


MIL-10578 (Formerly U.S.A. 3-213) 
Type | (Wash-off). ...Parco Cleaner 250 
Type Il (Wipe-off). . . . Parco Cleaner 260 


MIL-C-5541 (Formerly 
AN-C-170)........Bonderite 700 (chemical 
film for aluminum aud its 
alloys) 


MIL-C-16232 (BuORD) 
Type |.............Parco Lubrite 1 & 2 
Type ll. ... Parco Compound 


PA-PD-191 
Grade I.... 34, 100, 


170, 180 


.--Bonderite 32, 
125, 140, 160, 
Grade Il 
Type 2....Parco Cleaners 341, 350, 
Type 4........Parco Cleaners 250, 260 
Type 5........Parco Cleaners 210, 220 
Type 6....Parco Cleaners 100, 101, 110 


U.S.A. 72-53.......Bonderite 32, 34, 100, 
125, 140, 160, 170, 180 


371 


U.S.A. 57-0-2 


Type ll 
Class A & Al.......Parco Lubrite 1 & 2 
Class B. .Parco Powder—Parco Compound 
Class C Bonderite 100, 125, 140, 
160, 170, 180 


For information regarding these or other 
specifications, write 


PARKER 


RUST PROOF COMPANY 


2165 E. Milwaukee Ave., Detroit 11, Mich. 
FIRST IN THE FIELD SINCE 1915 


Book Reviews 


and successful war leaders in the history of our country. This 
book will undoubtedly take its place among the classic military 
documents in the war annals of the United States——Dona.p 


ARMSTRONG 


The Army Air Forces in World War II. Volume II: Europe 
(January 1944 to May 1945). Edited by W. F. Craven and 
J. L. Cate. Chicago: University of Chicago Press. 948 pp 
$8.50. 

THis is an important addition to the available publis! 

United air war 

Europe during World 
defect t 

at the en 


ed 
participation in the 
War Il 
an Ordnance 
book 


ito U. S. Air Force equipmer 


formation on States 


However, the book shov 


reviewer. The vert 


very glaring 


, 
plete index 1 of the does not contan 


“ordnance” as applie 
this index. Compar 
book conc 


equipmet 


does the word “armament” appear in 


little mention is made in the body of the 


weapons (guns and bombs, then Ordnance 


which an air force is really a form of transportatior 


Since World War II all nations have homb-mi 


become 
the point where they think of an air force not as a tr 
tion corps for carrying people or cargo but as a deliveret 


bombs. A of World War II Air 


as this one s so little attention to the 


activities suc 


INT types of 


phases of tl 


history Fores 


which pay 


sO important in the air 
Perhaps this book illustrates at 


bombs which were 
must be considered incomplete 
approach which is due to lack of close personal partici; 
the writers in the combat phases of the events described 
The } 
clearly 
Weapons determine 
doubts the 


history and development of air forces may 
de velopment of their 
Who at 


bomb on the organiz 


through studying the 


tactics in modern war 
atom 


forces of the futur: 


major effects of the 


equipment, and operations of air 


reviewer, stationed in Europe, is continuously reminded o 


effects of bombs every day of the week, whenever he drives ou 
on the road 
participated as the Cl 


rO i 


this reviewer 


U. S. Air I 


has found many interesting things 


Because 
Officer of the orces in the } 
scribed, he 
reference work it will be of much value to those 
cerned with World War II 

] 


who want to understand 


Air Force 


operations 


tionable value to those 


weapons phases of the operations.—Patir Scuwart 


The Railroads of the Confederacy. By Robert C. BI: 
Chapel Hill: University of North Carolina Press 
$6. 

TH! author compiled this book primarily for his 

He had a long-time both the Civil War 

When both were years’ 


(,eorgia as an of the 


interest 


roading sharpened by three 


officer Army Transportatior 


found that virtually nothing had been written to fill 


gap in military history. As the great American civil ¢ 


the first of the railroad wars, as it was the first of the 


the timeliness of such a study is patent 

Robert Black 
the tremendous spurt of 
War, the 


engines, cars, facilities, ar 


shows by exhaustive comparison t! 


preceding 


rail building in the decade 


Civil Southern States were far more defici 


d supplies than indicated by their 
parative mileage. Still graver was the low quality of th 
beds, caused by financial difficulties and scanty traffic 

better off. Native 
Northern railroaders, attracte 


with the 


talent was it 


1 by 


In manpower, they were 


tensely interested, and many 
But 


gain or adventure, cast their lot seceding states 


besides the 


materiel, the Southern roads 


disadvantages vere 


appallingly unprogressive in interline codperation. Ever 


(and there were many gaps), the 


the tracks connected 
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—faster, smoother way to set a beam 


An outstanding advantage of 


Allison TorgmMatic Drive is that it 
gives the operator positive control 
of the load at all times—an impor- 
tant time and moneysaving feature 
in setting steel girders and beams. 
With Torgmartic Drive, the oper- 
ator can “inch” loads into place 
without clutching, declutch- 


ing or friction braking. He 


controls the load with the throttle! 


This combination torque con- 
verter and fluid coupling gives all 
kinds of heavy-duty construction 
equipment greater smoothness 
and operating ease. It starts big 
loads easier and moves them 
faster. It cushions shock loads— 

reduces wear and tear on 


engines and equipment. It 


GENERAL 


MOTORS f 





cuts operator fatigue—gets more 


work done in less time at lower cost. 


Now successfully working in 
trucks, tractors, hoisting machin- 
ery and all kinds of earth-moving 
equipment, Allison ToRQMATIC 
Drive is ideal with heavy-duty 
engines delivering 75 to 350 
horsepower. For full details, write: 


ALLISON Division of GENERAL MOTORS 


Box 8940, Indianapolis 6, Indiana 


4 
C72 TOROMATIC DRIVES 


SCRAPERS 
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TRACTORS 


TRUCKS 


SHOVELS 
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How to fly a guided missile 
in your laboratory... 


Practically any electrical, mechanical 
or physical phenomenon— even the 
full flight of a guided missile — can be 
precisely re-created in the laboratory 
from Ampex magnetic tape recordings. 


Ampex retains and plays back data in 
the same electrical fornf in which it is 
received, making its playback in effect 
equivalent to a rerun’ of the original 
test. But it has ‘these addéd advan- 
tages: Data can be repeated at any 
time or place, can either be scanned 
or studied in whofe or part, can be 
speeded up or slowed down, can be 
fed to automati¢e reduction systems. 
Furthermore, desired portions of the 
data can be reduced to oscillograph 
traces, pen recordings or any other 
form that could have been made at the 
time of the’ original test. 








@ Ampex Tape Recorders, being rugged, com- 
poct and portable, are usable where other 
equipment would not be feasible; 

@ Ampex Tope Recorders cover extremely wide 
frequency range: 

* Model 306 — 0 to 5000 cycles/sec 
Model 307 — 100 to 100,000 cycles/sec 
Model 303 — Pulse width modulation 


Many other models are also available 





For further 
information write 


to Dept. 1-1037B8 


MAGNETIC RECORDERS 





AMPEX ELECTRIC CORPORATION 
934 CHARTER STREET « REDWOOD CITY, CALIF 


Book Reviews 


each other’s rails was the exception rather than the rule. Local 
ownership and local jealousy were the norm 

Che author displays a sound appreciation of the importance of 
the greatest advantage held by the South—fighting upon in- 
terior lines—and of the immense role which the railroads couid 
play in this factor of the waga/These were many mofiths ahead 
of most Southern facilities M their realization of the seriousness 
of the war, and consequen@ly’ if their codperation with war 
measures ' 

Very early, railroad companies had begun to make guns and 
other items fer the Confederate Bureau of Ordnance. But the 
nemesis of Southern railroads, as of all Confederate war efforts, 
was the fetish of “States’ rights” which dominated the thinking 
of many politicians and other ill-informed men 

Singularly fitted to evaluate wartime railroading, both by his 
interests and by his wartime experiences, Mr. Black has given 
us a quite complete and scholarly account of an important seg 
ment of military history. He writes in an objective and a factual 
style. The work is illustrated by numerous photographs and by 
many excellent maps. It is provided with forty-four pages of 
notes, a complete bibliography, and an index 

“Railroads of the Confederacy” will appeal to all who have 
an interest in military history and in railroads. But its real 
value lies in the fact that it is well-nigh the only serious modert 
study of the rail-transport phase of the Civil War. Its author 
has not only produced a book of interest, but has made a signifi 
cant contribution to the study of warfare. Few military libraries 
can afford to be without it—F. W. Foster GLEAson 


Across the Space Frontier. Edited by Cornelius Ryan. New 
York: The Viking Press. 147 pp. $3.95. 
THe symposium on the conquest and exploration of space 
which recently appeared in Collier's, has been expanded in this 
book into a complete text on the subject. The tendency 
scoff at proposals for the establishment of space 
yond the atmospheric belt and to dismiss such plam 
science-fiction is all too prevalent, but a perusal of 
will provoke affirmative thinking and in many cases 
vert the unconvinced 
The coauthors—Dr. Wernher von Braun, Dr. Fred I 
Whipple, Dr. Joseph Kaplan, Dr. Heinz Haber, Willy Ley, and 
Oscar Schachter, are recognized authorities in this field, and 


each covers his particular specialty. The legal question—“Who 


owns the universe?”—is handled by Oscar Sch: 


parallels the celestial domain with the maritime 
cludes that the proble msa 

The question of man’s in space, when subjected 
the rigorous and synthetic con the is ably discussed by 
Dr. Haber. He leaves tl ith misgivings, but 
hallenges the crusading te } ‘ hance, if offered 
nevertheless 

The technical discussion 1 overed Dr. Von Braun, 
and occupies over a third of the book. His calculations, ot 
servations, and conclusions are presented in language under 
standable by the nontechnical read He includes enough tect 
nical information in his di ssion to m: h conclusions 
plausible. As Dr. Von Braun i mnsidered to be the foremost 
rocket engineer in the world vy, his published writings are 
accepted as authoritative 

This treatise seems to a prediction of things to come, and 
he reader is convinced thi ni yme sooner than we 


think. —THomas K. VINCENT 


Development of the Guided Missile. By Kenneth W. Gat 
land. New York: Philosophical Library. 133 pp. $3.75. 


In one small volume, first published in the United Kingdom, 
the author, long a member of the British Interplanetary Society, 
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Ready for your next order for 


ROTATING 
BANDS 


—any sizes from 105 MM to 20 MM 


@ Made of Wolverine seamless tube in 90-10 gilding metal or 
copper—produced under most exacting specifications —quality- 
controlled from ore to finished product. 

You are invited to draw on the extensive facilities offered by 
our Customer Engineering Service for any help regarding rotating 
bands, seating blanks, or any products fabricated of tube. 
Ready at hand, here at Wolverine, is a wealth of valuable in- 
formation and experience accumulated through long and close 
contacts meeting Government specifications. 

Our engineers can approach your problems understandingly, and 
invite your call, wire or letter. 


WOLVERINE TUBE DIVISION 
of Calumet & Hecla, Inc. 
Manufacturers of tubing exclusively 


1467 Central Ave. Detroit 9, Mich. 


PLANTS IN DETROIT, MICHIGAN AND DECATUR, ALABAMA 
Sales Offices in Principal Cities 


Export Department, 13 E. 40th St., New York 16, N.Y. 
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a metal ball 
PROBLEM? 


let STROM 
Work It Out For You 


Whether it is a pre- 

cision ball bearing 

or one of the other 
many ball applications in in- 
dustry, your problem will not be 
entirely new. Strom has been in 
on many ball problems and 
knows the importance of the 
right ball for the job. 

Strom has been making pre- 
cision metal balls for over 25 
years for all industry and can be 
a big help to you in selecting the 
right ball for any of your require- 
ments. In size and spherical 
accuracy, perfection of surface, 
uniformity, and dependable 
physical quality, there’s not a 
better ball made. 





Largest Independent and Exclusive 
Metal Ball Manufacturer 
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has gathered together a large amount of 
general and historical information on the 
subject of modern free-flight rockets and 
fact, information is 


guided missiles; in 


presented on a greater number of United 

nd foreign missiles than this re 

eviously seen in any publi 

to the public 

appears to be genuinely 

the danger of the United 

pling attack by bombard 

ts carrying atomic warheads 

‘ British authorities do not 

fully appreciate the danger, the proba 

bility, or the disastrous consequences of 
such an attack by these weapons 

[he author was, of course, handicapped 

urity classification on missile 


but he presents as much infor 


could obtain on Americar 
and Swiss projects and, 
e¢ tabulates the names 
principal characteristics 
rocket and guided 
Grex. H. N 
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By Walter D 


ittle, Brown 
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littl 


planes and if the decisions for the shoe 


le to a group of second 


string war had been left in the hands of 
the officers on the fields 
fight with isolated 


We may have to 


small groups of planes in future emer 
gencies, and every future air officer might 
reading this book.—Georc: 


profit from 


STuart Brapy 


Radio Astronomy. By Bernard Lovell 
and J. A. Clegg. New York: John 
Wiley & Sons, Inc. 238 pp. $4 

MIANY will 

tions of the moon by the U.S. Army 

1946 when echoes wer 
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Mechanics, Part 1: Statics, 336 pp. Me- 
Dynamics, 665 pp. 
By J. I New York: John 
Wiley & Sons. $4 each 
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AMERICAN ORDNANCE ASSOCIATION 


Book of the Month for January 


FLEET ADMIRAL KING: 


A Naval Record 


By Ernest J. King and Walter Muir Whitehill 


No other man in history commanded so great a naval force 


as did Fleet Admiral Ernest J. King. Few men have had his 


clear, sure grasp of strategy. Now, spread upon the record, 


we have the career of the man who was probably the greatest 


Chief of Naval Operations we have ever had. His position, 


his attendance at all the major conferences, including Potsdam, his understanding of strategy 


and logistics, and the blunt uncompromising honesty and willingness to speak his mind that 


have been his lifelong characteristics make Admiral King’s autobiography a book of major 


importance to every military man. Admiral King’s career spanned 45 years, enabling the stu 


dent to follow the development of the United States Navy from the turn of the century to the 
end of World War II, a fascinating study in itself. Retail, $6.75. 


To Members, $6.08 


RAILROADS OF THE CONFEDERACY 


By Robert C. Black, Il! 


The importance of a Nation’s rails to survival and 
of a strong industry to keep them running is well 
shown in this record of the iron horse in the first of 
the railroad wars. Here is a contribution to mulitary 
history that shows clearly how many current problems 


of wartime railroading parallel those of 90 years ago. 


Retail, $6.00. To members, $5. 40. 


Volume III: 
LINCOLN FINDS A GENERAL 
i mM AO) A UDVOR: 

By Kenneth P. Williams 
Here, in Volume III of Kenneth Williams’ great his 
tory, is the full sweep and scope of the first year of the 
War in the Wes:—from the beginning to the capture 
of Forts Henry and Donelson and the Battle of Shiloh. 
Here Grant appears and begins his development as a 
commander and strategist. “Lincoln Finds A General” 
is magnificent Civil War history that Bernard de Voto 
has called “. . . as close to being final as we are likely 
ever to get.” Retail, $7.50. 

To Members, $6.75 
Volumes I and II (boxed) 


Retail, $15.00. To members, $13.50. 


Volume V: 
GEORGE WASHINGTON 
J LLY) mab | GTON 
By Douglas Southall Freeman 

This volume of Dr. Freeman's great biography 
covers the French Alliance and closes Washington's 
military career, Here is the record of a great soldier 
statesman’s wise use of foreign aid while he carefully 
restricted foreign influence—his use of sea power and 
his prevention of French conquest of Canada. “George 
Washington” is truly one of the great biographical 
achievements in American letters. Retail, $7.50. To 
members, $6.75. 


All five volumes, boxed, $35.00. To members, 


ORDNANCE BOOK SERVICE 
705 Mills Building, Washington 6, D.C. 
Gentlemen: 


1 certify that I am a member of the A.O.A. 


Please send me, postpaid, the following books: 


2 


3. 


Name 


Address 


City, Zone, State 
he 
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The basic shape 
is already made 
when you use 


SHELBY SEAMLESS 


@ You can do practically anything with a tube that 
you can do with a solid round bar—and you save 
the cost of the hole 

Thousands of machine shops take advantage of 
this fact and produce high quality machined parts 
at savings up to 50°; with the aid of Shelby Seamless 
Mechanical Tubing 

Boring and extensive machining can be minimized 

sometimes eliminated— with Shelby Seamless. You 
save time, labor, materials, as well as wear and tear 
on expensive tools. You can often select just the right 
tube for your job, because Shelby Seamless is made 
in so many sizes, wall thicknesses, steel grades and 
finishes. Some shops find they can simply cut the 
tube to length, and with a clean-up finishing opera- 
tion, the job is through. 

When you get into volume production, it’s reassur 
ing to know that with Shelby Seamless, uniformity 
can be taken for granted, due to our tightly con- 
trolled manufacturing process. Whether you make 
one part, or hundreds or tens of thousands, this 
dependable uniformity makes it possible to closely 
estimate your time, labor and material. 

Our engineers will be glad to help you utilize the 
many advantages of Shelby Seamless for your prod- 
uct. Meantime, send for our free Bulletin Number 17. 
It may help you cut time and costs—and make a 
better product in the bargain. 


All National Seamless Tubing is pierced from solid 
billets of uniform steel—the one manufacturing 
method thot assures uniform wall strength. 


NATIONAL TUBE DIVISION, UNITED STATES STEEL CORPORATION 
PITTSBURGH, PA. 
(TUBING SPECIALTIES) 
UNITED STATES STEEL EXPORT COMPANY, NEW YORK 


U°S*S SHELBY SEAMLESS 
MECHANICAL TUBING 








Heil Service Veterans 





Heil Cable and Hydraulic Dozers 


Manufactured By 


Tue HEIL co. 
GENERAL OFFICES © MILWAUKEE 1, WISCONSIN 
Send For Complete Catalog - 








fulltred 


Floor Wax «mLudox 


Slipping Retarded with Ludox* 
Colloidal Silica in FULLER'S 
New Industrial Floor Wax 


* Registered trade mark 

of the duPont Company At left: —Wax film of approx. .0001” 

thickness, magnified 200,000 times 
to show how your feet 
press “ludox” spheres 
into the larger wax 
particles. 


For Factories, Institutions 
and Buildings 


3585 MAIN STREET HARTFORD 2, CONN. 


Fullergript, Wet and Dry Mops, Brooms, Floor and Special Brushes. 
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@ You can save yourself a lot of productiaham ses design 


right now by calling H-P-M’s Ordnance Equi e : ere are se Ww Ysa wise step to take 
for the complete facts on the latest “all hye ro ie” —1) H-P- t arid 
oF press eg# Grew two world wars; 2) H-P-M 


ease manufacture. 
eilt-specialized ordnance 


persogia .y “tlosely with government agen- 
cies and @FS™aBqUainted with current military require- 
ments and developments; 3) in conjunction with ordn- 
ance requirements, H-P-M has designed a standard line 
of cartridge case and shell presses to assure faster 
delivery of press equipment to vital prime and sub- 
contractors. 


But act today! If you are tooling up for cartridge case 
or shell production . . . stamping, drawing, forming or 
straightening specialized parts for aircraft, tank or other 
ordnance equipment, you'll be definitely ahead to talk 
to an H-P-M engineer. 


H-P-M is the only builder of completely integrated 
presses, with press frame, radial pumps, valves and 
controls built by one company. Undivided responsibi- 
lity to the user is thereby guaranteed. Write today, 
stating your requirements. 


THE HYDRAULIC PRESS MFG. COMPANY 


1090 MARION ROAD MOUNT GILEAD, OH S.A 
Makers of Presses for the Metol Working ond Processing 
Industrie Plastics Molding Presses Die Casting Machines 


Mydraw Pumps, Valves and Power Units 


“SERVING INDUSTRY THROUGH HYDRAULICS 
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WE BELIEVE THAT A STRONG AMERICA IS A PEACEFUL AMERICA 


MASON & HANGER COMPANY 
SILAS MASON COMPANY 


ENGINEERS 
and 
CONTRACTORS 





Builders and Operators of 
Ordnance Facilities 


OFFICES: 


500 Fifth Avenue Shreveport Lexington 
New York Louisiana Kentucky 














NIAGARA Aero Heat 
Su, pliers forthe of Exchanger fir taantngs 
ARMY — NAVY — AIR FORCED) © speci, Sito Sar 


water or cooling tower. 


) MICHIGAN { Quickly pulls down 
* 


” heat at initial peak load 
of Quenching. 
- “Balanced Wet Bulb” 


~— 
e RS Control holds quench 
» > _—s y-poss 
—] bath at proper tempera- 4 Peng 
ture, heating if needed 
to start after shut-down, 


Centrally 
and cools or heats by 
INDIANA Located automatic control. 





Plants Saves cleaning expense 
as compared to cooling 
tower which picks up 


—~& acids and fumes from air. 
° a APPLICATIONS 
Quench Oils 
RoODUCTS Cutting Oils 
CIVILIAN ‘ “A Lubricating Oils 
Automotive Radiators an 


d Gaskets, Cooling Water 
[00 ate 
: itionin 
Refrigeration and Air Conditi 9 For belp im increasing production, 
Condensers, 


rce Feed saving of cooling water, write 
teators and Unit Heaters. 
Lubrica NIAGARA BLOWER COMPANY 


Mechanical Fo for Bulletin No. 120. Address 
Over 35 Years of Service in Industrial Air Engmeering 
Experienced District Engineers in Principal Cities of U. S. and Canada 
MSCORD CORPORATION : Detroit 11, Mich Dept. O, 405 Lexington Ave. New York 17, N. Y. 
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ARE DRIVERS “RAILROADING” 


YOUR VEHICLES? 


Handy Governors Will Stop It 


Any driver is likely to be less than 
meticulous in his care of a vehicle he 
doesn't own. Many feel no com- 
punction about “railroading” your 
vehicles. Drivers do most of their 
work away from supervision . . . 
abuses are hard to correct. 


Handy Governor will stop “railroad- 


costs, engine repairs, brake main- 
tenance and general maintenance 
are spectacular. Reduced accident 
and insurance costs are equally im- 
portant. 


Let us show you some figures on 
savings—and tell you how little it 
costs to get them. 


ing" —stop practices which run up 
costs and wear out vehicles before 
their time. 


The savings in tire, fuel, and lubricant 


KING-SEELEY CORPORATION 


ANN ARBOR, MICHIGAN 
PLANTS AT ANN ARBOR, SCIO, YPSILANTI 


NDUSTRIAL 
WHEELERS 
deep hardened and tempered 
carbon steel 


BEARING BALLS 
for 


Military and Civilian applications 


Abbott engineers are ready to help you select 
Manut. ing plants use Minneapolis-Moline 
ealip duty whadtcemen aE eee 
A wide selection of attached tools is available for moving bulk 
or pallatized material with small investment. 

Manufacturers 





and specify the right ball for your specifica- 





tions. Write today! No obligation. 


THE ABBOTT BALL COMPANY 
70 Railroad Place, Hartford 10, Conn 


A Minnearouis-Motine 


MINNEAPOLIS 1 MINNESOTA 
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U. S. Ordnance and Aetna-Standard 
have worked hand in hand for the last 
decade on several important contracts. 
Recently, we completed a large production 

run on a jeep mount for a 105 MM 

recoilless rifle. We are busy on two 
other long-range contracts ...one for an 
anti-aircraft gun and the other for an 
anti-tank gun. In addition to the produc- 

tion, Aetna-Standard assisted in the 
design and pilot models on both of 
these items. Below you see the big 

Ordnance assembly floor in Aetna’s 

Ellwood City, Pa., plant. 


The big assembly floor in the Ellwood City plant 
is the center o! activity for Ordnance work 


The Aetna<Standard 
Engineering Company 


FRICK/BUILDING 


PITTSBURGH, PENNA. 


~ processes © 
. wusute . 


PAINT » 
A 


Lyfanite Coating provides 
excellent paint bonding 
properties and resistance to 
corrosion under Salt Spray 
and Humidity Tests. 


LYFANITE-A a Phosphate Coating for 
Aluminum Alloys meeting Govt. Spec. 


mavatren MLL-C-5541. Ask for Bulletin 52-98. 


GAL apaer 
LYFANITE 


rae cote LYFANITE-Z a Zinc Phosphate Coat- 
metal Conditioning ing for Iron and Steel Surfaces. Conforms 
Rust Remevind to Govt. Specs. JAN-C-490, Grade 1, 

PA-PD-191, Grade |, and Spec. U.S.A. 


Presphetiting 
ots for 

57-02, Type 2, Class C. Ask for Bulletin 
52-118 


NEILSON CHEMICAL CO. 


MANUFACTURERS OF METALPREP 


TIN 


3411) Union Pocific Ave 
Les Angetes 23. Coli 


ugg he ny 6580 Benson St., Detroit 7, Mich. 








MILITARY 


SPARE PARTS PACKAGING 


FIBER CONTAINERS TO MEET 
GOVERNMENT SPECIFICATIONS 
MIL-C-5405 MIL-C-12147 


if you require contain- 
ers, cans or tubes 

we ore here to help you 
with fast service and 
fine workmanship. Call 
on us for certified con- 
toiners for spore parts 
packaging under MIL-C- 
12147 and MIL-C-5405 
Rigid inspection, prompt 
delivery to anywhere in 
the U. S$. 


Write, Wire or Phone Today! 


UNITED CAN COMPANY, INC. 


Plant & General Offices New York Sales Office: 
Box 42 34 Park Row 
Phillipsburg, N. J Tel.: Cortland 7-2049 
Tel.: Phillipsburg 5-1135 
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% ROCKRITE 


CLOSE-TOLERANCE 
—en Y TUBING 


cus costs! 


Rockrite Tubing is compression-sized to extremely close 
tolerances by a distinctive process that is a complete 
departure from conventional methods used for cold 
finishing tubing. In Rockrite Tubing the eccentricity of 


O.D. to I1.D. can be held to half that recognized as 
standard of the seamless tubing industry. Also, the great 
cold reduction of the starting tubes by this process 
results in better surface finish, superior machinability 
and improved mechanical properties. End results: mini- 
mum machining allowances and substantially lower costs 
of ring-shaped and cylindrical parts. 
This money saving tubing is made in a wide range of 
ferrous and non-ferrous metals and in numerous forms 
including cylinder-finish precision bore tubing, tapered 
TR tubes (continuous and step-tapered), special bores 
with square, hex, spline and other forms, and hot-formed 
tubes with ends flared, swaged or closed in by a special 
electrical-heating and die-forming method. 

Ask for Bulletin R-2 for complete details. 
ROCKRITE®* cold rolled precision tubing is made only by 
Tube Reducing Corporation, the originator of this precision reduc- 
ing process. You benefit by unequalled quality control methods. 

* REG. U.S. PAT. OFF 


TUBE REDUCING CORPORATION * WALLINGTON, NEW JERSEY 
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AGAIN 


the experience, skill and facilities of Burgess- 
Norton are at work in the production of parts vital 
to our rearmament program. 


In World War II Burgess-Norton played a major 


part in the development and production of tank 
track links and blocks. 


Since that time our development engineers have 
been‘ constantly redesigning these track parts 
to keep pace with the many improvements 

and design changes in America’s tanks. Today 
we are again in production of new, improved 
tank links and blocks to meet the 

expanded requirements of the 

new tank program. 


Pr sail 





MFG. CO. ceneva ur 
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PROBLEM: 
per 
production 
speed from any Soe 
standard sections: 
Angles,» Leg-out 
Angles, leg-in 
Beams on flanges 
“nannels, flanges 
in or out 
Flats on eage 
Flats on flat 
Rounds 
Squares 
Copper tubes 
standard St. 
X neavy pipe 
12. XX heavy PiPe 


BENDING 
ROLLS 
1.) BY 3 
YOU 
MONEY! 


pipe 


c JTION: anaing 
SOLUT Tpuffalo" Bending 
se & It handles al 
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ana than 


Why not 


write for 
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these ! _— 
faster ana cheape 


Bulletins : ethod. 
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3344-A 
and 
352-B 


today ? 


= BENDING 
Rous 


“Buffalo” Vertical Type 
Bending Roll 
Bending an Angle, Leg-in 


BUFFALO FORGE COMPANY 


» 534 Broadway BUFFALO, NEW YORK 
m Canadian Blower & Forge Co., Ltd., Kitchener, Ont 





ESTABLISHED IN 1903 





DRILLING eel Gall, ie) 


SHEARING CUTTING BENDING 
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Lathes for 
Shell Contractors 


We have in stock for immediate de- 


livery: 


33 Shell Lathes equal to new—Hep- 
burn-Williams & IMP recently used on 
+6 &75 mm. Can be used in sequence 
of operation. Replacement cost—$172,- 
000.00. Our Price—$3,000.00—FOB 
Detroit. Call, write, or wire for com- 


plete specifications. 


BRADLEY MACHINERY COMPANY 


211 Joseph Campau Avenue 
Detroit 7, Michigan LOrain 7-6375 











A New Approach to 
Fine Weighing... 


Laboratory personnel lose 
much time in creative work 
when ordinary balances are 
used. The technician can now 
save time with the EXACT 
WEIGHT Shadograph, three 
to four times faster than the 
ordinary balance. Actually 
minutes per operation are 
saved by getting instant read- 
ings in a split second. Other 
features are greater accuracy 
- no parallax readings .. . 
unit weighs accurate on out- 
of-level tables . . . frictionless 
shado edge indication which 
substitutes light projection 
indication for mechanical 
readings . . . sensitivity 
never before attained with 
speed of operation—(1 Mg) 
New literature “Shadograph 
Laboratory Balances” just 
out, write for your copy. 


EXACT WEIGHT SCALES 


BETTER QUALITY CONTROL 
BETTER COST CONTROL 


THE EXACT WEIGHT SCALE COMPANY 
900 W. Fifth Avenve COLUMBUS 8, OHIO 
2920 Bloor St. W., TORONTO 18, CANADA 
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STAMPINGS 


ANY SIZE * SHAPE * THICKNESS * ANALYSIS 


THIS MET Press 1s IDEALLY suiTED 
FOR THE PRODUCTION OF STAMPINGS 
SUCH AS—  muuitary 


—Gun Mount Components 
—Bomd Skins 

— Breech Covers 

— Rocket Components 

— Pontoons 

—Radar Reflectors 

— Casket Components 

— Motor Vehicle Parts 
—Landing Mats 

—Track Guides 
—Jettisonabdle Fuel Tanks 
—Guided Missiles 


AUTOMOTIVE 
—Bumpers 
- — Hood Lock Plates 
20 —Stene Deflectors 
STROKE —Reocker Panels 
= —Instrument Panels 
° — Cross Members 
120 x 60 — Reinforcements 
—Bumper Guards 
oe 
— Oi 
whe Head Covers 
— Engine Plates 


ASK FOR DETAILS 
ON MODERN 
LEAKE STAMPING 
TECHNIQUES 
NO OBLIGATION. 


Look to LEAKE for unusual metal stampings 


THE LEAKE STAMPING COMPANY 
MONROE, MICHIGAN 








CLEVELAND CONTAINERS 


PROVEN PERFORMANCE backed by our 
long experience in ORDNANCE PACK- 
AGING to your Service Specifications. 


Consult us on SPARE PARTS PACKAGING 
for protection in handling and in transit. 


CONTAINERS of proven quality for Am- 
munition, Signal Flares, Spark Plugs, and 
endless other special applications. 


PLUGS and SLEEVES to protect threads, 
SPECIAL TUBING for protection against 
rust and corrosion. 


We serve the United States and Canada. 
For quick action, consult our nearest plant. 


he CLEVELAND CONTAINERG 


pot wee em = ave. CLEVELAND 2, 
* Combinenen Metel and hehe om 
of me ng ons Tubes ond Cores fer ef! Purpeses 


Sass evrrces. Grane © 


Gee Light Side. Wesbingten. © C. We 
ote ete nt eee 




















ORDNANCEMEN 


Show Your Colors! 


@ The display of the emblems of the American Ord- 
nance Association on fitting occasion is an evidence 
of interest in the objectives of the Association and a 
mark of especial loyalty to the national defense of the 
United States. 


A.O.A. members, take advantage of this privilege of 
your membership by wearing the insignia of the 
Association and displaying the plaque and member- 
ship certificate in your home or office. 


The order form below is for your convenience. Post- 
age and shipping charges to domestic destinations 
will be paid by the Association. 


AMERICAN ORDNANCE ASSOCIATION 
705 Mills Building, Washington 6, D. C. 


Enter my order for the following insignia of the 


Association 
Quantity Item dmour 
The medal: Bronze, $2.50 
Lapel emblem: Bronze, $1.50 
Lapel bar: Bronze, $1.00 
Federal tax included in above prices 
Ribbon lapel rosette, $1.00 
Ribbon (114”), $2.00 a yard 


Lapel ribbon (14”), $1.50 a yard 
4 


50¢ Quarter yard) 
Bar ribbon, 50¢ 
Wall plaque (wood), $3.00 
Membership certificate, $1.50 
Total 


(Ribbons are sold in lengths of not less 


one-quarter of a yard 


My check for § is enclosed. Forward insignia 
to me at 


Name 
(Member, A.O.A.—Please Print 


Address 
Street and Number 


City, Zone and State) 








Want deeper 
hardness on low alloy steels 
without distortion or cracking 2 


switch to GULF SUPER-QUENCH 


GULF SUPER-QUENCH is exceptionally fast—produces deep 





and uniform hardness on all types of alloy steels. Deeper and 


more uniform than is possible with conventional quenching oils 





It is particularly effective on the substitute steels which have low 
hardenability characteristics 

Add the fact that GULF SUPER-QUENCH has the same mini- 
mum tendency to distort and crack as conventional quenching 
oils. Now you can see why GULF SUPER-QUENCH is often the 


difference between successful quenching and a high percentage of 





rejects 

No matter what alloys or shapes you quench, you will gain 
from the greater quenching power of GULF SUPER-QUENCH 
Ask a Gulf Sales Engineer for further details on this outstanding 


quenching oil. Write, wire, or phone your nearest Gulf office. 


Gulf Oil Corporation 
Gulf Refining Company 


Pittsburgh 30, Pennsylvania 


SERVES 
INDUSTRY 


SHIP YOUR PRODUCTS 


QUICKER, EASIER 
‘LOWER COST » 


= 


COMMON SENSE CRATE DESIGN 


Sterling's experienced Crate Engineers study 
your product, determine the protection 
required, method and distance of shipping 
and then submit specific suggestions for crates 
and boxes that are (1) easy to assemble, 
(2) give absolute protection and (3) weigh 
no more than necessary 

Take advantage of Sterling's experienced 
design and engineering personnel PLUS years 
of experience in the manufacture of shipping 
crates and boxes. If your product requires the 
protection, security and flexibility that only 
wooden crates and boxes can give 
check with us for the easy answer 


“Designs For Defense” describes our service. 
Write for it today 


Soles and Engineering Offices: 
11908 S. HALSTED ST., « CHIC 
Telephone PUliman 5-0 


LUMBER & SUPPLY COMPANY Fabricating Plant * Goodwat 
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The 
BENDIX IGNITION ANALYZER 


Eliminates Tear-Down Time by 


Checking the Entire Ignition Sy 


from the Outside 


Greatly reduces personnel 

and equip t ded at 

Overhaul Depots. When 

tanks are provided with plug- 

in facilities for the Bendix 

Ignition Analyzer, countless 
man-hours can be saved in repair depots. Entire ignition 
systems— including spark plugs—can be accurately checked 
in a matter of minutes. It’s not necessary to remove any 
components to get at the engine and it’s simple enough to 
be a first echelon operation! 





Checks leads, magnetos, dis- 

tributors, coils, too! All phases 

of the ignition system can be 

examined by a mechanic who 

need see only a series of pat- 

terns on the screen of the 
Ignition Analyzer. By comparing these wave forms with 
known patterns he can either quickly put his O.K. on the 
ignition system or pin-point the actual trouble. This elimi- 
nates “hit and miss” trouble shooting and cuts down 
general handling. 


PERFORMANCE PROVEN ADAPTABILITY 


Accurately predicts remain- The ability of the Bendix Ignition Analyzer to safe- 

ing spark plug life! The ard ignition systems wherever they are in use has 

Bendix Ignition Analyzer een impressively demonstrated by great industrial 

also permits mechanics to organizations, the military services, and most leading 

spot spark plug failure before air-lines the world over. 

it happens. By reducing volt- Under practically every conceivable operating con- 
age to the plug until it stops firing, the mechanic can dition, the Bendix Ignition Analyzer has been proven 
approximately determine how many hours the plug is going the best means to predict unfailingly the remain- 
to last. Thus, by preventive maintenance, breakdowns that ing life of individual spark plugs and to check in 
could put the tank crew in serious trouble can be minimized. advance the efficiency of all ignition units. 


we fi SCINTILLA MAGNETO DIVISION OF Aas 
Gen On SIDNEY, NEW YORK np} 


AVIATION CORPORATION 


ee = = ne a 
—_ > teu ose a 
y equipment. 


The Bendix Analyzer safeguards ignition system in all types of milit 
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For Easier Handling of Electrical Cables 





IMPROVED 


ing-Omatic POWEREEL 








for 
Portable electric 
EQUIPMENT 


CRANES * HOISTS 
MAGNETS 
MACHINE TOOLS 
SERVICE TRUCKS 
MOBILE UNITS 





KEEPS CABLES TAUT, 
ALWAYS OUT OF THE WAY | 


i 
SAVES YOU MONEY! a 


Improved spring retractable reel for electric cable. Capacities 
up to 150 ft. of multiple conductor power or communication 
cables in sizes up to +4. Collector Rings up to 16 conductors 
are standard. Specially designed ratchet for stopping the reel 
ot any length operates in four mounting positions—floor, ceil- 
ing, right or left wall. Ratchet is optional. Cable guide adjust- 
able to any desired position. Compact mounting bracket makes 
reel easy to install in compartment on trucks or mobile units 
Collector ring housing dust and moisture proof. Unit is fabri 
cated of cast aluminum where possible to reduce weight. Ball 
bearing throughout 


<< 








PORT-O-REEL 
for Long Cords 


Prevents kinks, knots. Furnished 
with or without cord or hand lamp. 
Has screw binding posts for attach- 
ing any cord, 30 amp Collector 
Ring and is available with micro- 
phone cords and standard plugs. 
Offers 1001 uses for all industries. 
Weight—9 pounds less cable and 
plugs. Reel—4” wide, 12” diameter. 








COLLECTOR RING 
for General Purposes 


Designed for slow speed operation 
on special machinery and equipment 
requiring rotating electrica tact 
Standard rings fit 14” shaft. Fur- 
nished with driving collar equipped 
with set screws. Rings for any ap- 
lication can be designed, built to 
specs. 


Any of the above reels can be modified. Or special 
reels fer amy industry or Armed Service can be 
built to specifications. Let us quote you om prices 
and delivery. Write: 


INDUSTRIAL ELECTRICAL WORKS 


Dept. 0-1 


1511 Chicago Street Omaha, 


688 





WORLD'S FINEST IN-STOCK 


INDUSTRIAL ELECTRONICS 


PARTS CATALOG 


NEW 200-PAGE 
1953 EDITION 
JUST PUBLISHED! 


SENT FREE 


Write on your com- 
pany letterhead. Ra- 
dio Shack's catalog 
is COMPLETE from 
AMPEX to ZEPH- 
YR. Over 15,000 list- 
ings of components 
and equipment, plus 
details, pictures, 
lowest net prices. 
Separate indexing of 
products and manu- 
facturers, Full JAN 
data! The preferred 
buying and reference 
guide for A.’s, en- 
gineers, designers, 
schools, civil de- 
fense, government, 
service agencies. For 
your FREE copy. 
write TODAY to 
Department D 


RADIO SHACK 


ae) 220) © BEle), | 
167. Washington St., Boston 8, Mass. 











Nebraska 


whe 


n you think of efficient 


conveying systems 
‘ 


x 


Since 190! 


wate 


lee eee eee 


/ 
/ 
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THE NAME TO 
REMEMBER 


© HEY FERGUSON 


( THE ALVEY-FERGUSON COMPANY 


fer Complete, unformation, / { 530 DISNEY ST., CINCINNATI 9, OHIO 


Offices in Principal Cities 
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ORDNANCEMEN! 


CH nearly w 
Save and protect your copies of ORDNANCE, 


half ce 4¢ livy 


THE Common Derense, and other A.O.A. 


Kollmorgen has developed, designed publications with a 


and manufactured the foliowing Spring Binder 


equipment for the Armed Services. 
In black simulated [eather, 9% by 11% 


SUBMARINE PERISCOPES inches. Stamped in gold on the front with 


NAVIGATIONAL INSTRUMENTS 


FIRE-CONTROL DEVICES the name of the American Ordnance As- 


sociation, 


Only a limited quantity left at the special 


price of $1.50 each. 


Send your request, with check or money 


a order, to the 
KOLLMORGEN a) 
‘cal WW. 


PLANT: Vti AMERICAN ORDNANCE ASSOCIATION 


NORTHAMPTON, MASS. . ~~ , P 
CORPORATION 705 Mills Building + Washington 6, D.C. 
New York Office: 30 Church St., New York 7, N.Y. 














Cork-and-Rubber 
Gasket Materials 


Armstrong manufactures cork-and-rubber 


Better Accuracy, Longer Life | Sissons San" 


of the principal government specifications 





Performance of Fairchild Precision Potentiometers in hun- covering cork-and-rubber gasket materials. 
dreds of applications shows that these units far exceed 


their original guaranteed tolerances. This record results in Specification Material 


MIL-G-6183 
Type I Soft NC-709 
Type I Medium NC-71¢ 
T IF NC-7 

ances, if you want top quality, long life, high resolution, ee —e 

. MIL-T-6841 DK-153 
low torque, and low noise level, Fairchild potentiometers : : 
RK-3045 

are your answer. A sample, built to meet your needs at ion 3 
) 1 cost, will be a good investment Fype 1 Set DC-167 

nominal cost, ag . Type Il Medium a ate 
You can get full information about these components by Type Il Firm ; DC-113 

simply writing to Potentiometer Division, Faire hild Camera MIL-G-6747 DK-149 
and Instrument Corporation, Park Avenue, Hicksville, 

Long Island, New York, Department 140-31G. 


greater accuracy and longer service life than ever before 


at no extra cost! 


Whether you need standard precision or special toler 


Write for samples and 24-page gasket design 
manual 


9/IR CHILD ARMSTRONG CORK COMPANY 


2905 Arch St., Lancaster, Pennsylvania 
PRECISION POTENTIOMETERS 
/ 
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This section of OrDNANCE contains articles of a de- 
tailed and technical nature on ordnance research, devel- 
opment, manufacture, field use, and related subjects. 





Captive Flight Testing 


Firing Missiles on Tracks Aids Aerodynamic Research 


Dr. Albert G. Hoyem 


Head, Analysis and Reports Branch, Aviation 


Ordnance Department, Naval Ordnance Test Station, Inyokern, Calif 


Ordnance 
Calif., 
as the Navy's 


Naval 
Inyokern, 


HE fabulous 
| is Station at 
has_ been 
“Land of Oz.” Here the “Tiny Tim,” 
the “Holy Moses,” the “Mighty Mouse,” 
rockets first tried their 
with 


referred to 


and the “Ram’ 


fins, and many other creations 


fantastic names haunt the place. 


Well-Equipped Center 

Situated on the northwest edge of 
the Mojave Desert, near the southern 
tip of the Sierra Nevadas, this arm of 
the Navy has in less than ten years 
grown from a group of scattered Quon 
set huts into one of the best-equipped 
rocket-development and test centers in 
the world. Surrounded by vast rela 
tively unpopulated areas and favored 
with clear skies, it is ideally suited to 
testing activities requiring outdoor ex 
panse and precise photographic coverage 

The station’s roster is largely civilian 
and includes ranking names in the sci 
entific and technological field. It also 
boasts numerous budding scientists and 
engineers who have been recruited dur- 
ing the past few years from the univer 
sities and graduate schools of this 
country. These are members of a well 
planned training program which has 
been established to insure continued 
high-level participation of the station in 


the Nation’s defense effort. 
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In addition to the excellent research 
laboratories and test ranges which grace 
this station, the Navy has established a 
modern city of air-conditioned homes 
and shops within the station’s bound 
aries. A fine school system including a 
tully accredited high school has also 
been provided as well as a great va 
riety of recreational facilities to satisty 
the population's needs. It suffices to say 
that those who come to give it a try 
remain to make this place their home. 

One of the station’s most active test 
facilities is the Baker-4 Track, an un 
imposing 2-mile length of standard 
gauge railroad track on which test 
vehicles are accelerated to high speeds 
by rocket propulsion and are then grad 
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U. S. Testing Machine 
“Roll with the Punch” 


William S. Lawrence 











This B-4 


Track, operated by the station’s Avia 


ually brought to rest intact. 


tion Ordnance Department, serves three 
prime tunctions. 

In captive preflight testing of guided 
missiles, rocket launchers, and related 
ordnance and aircraft components, it 
subjects test specimens to high accelera 
tions and large aérodynamic forces. Sig 
nificantly, the test specimen is recover 
able intact at the end of the run after 
undergoing decelerating forces which 
are within the control of the test con 


ductor. 


Aids Design Engineer 
This 


occurring at supersonic speeds within 


type of testing places events 


easy reach of the precision measurement 
possible with ground-located instru 
ments and enables the design engineer 
to study the operational performance 
of an item without risking the loss of 
the missile or the aircraft whose flight 
may be directly dependent upon it 
The B-4 track also helps to determine 
the effect of wind or of target motion 
in the computation of the lead required 
to score a hit with a missile fired from 
an attacking aircraft. Gasoline-propelled 
carriages are used to simulate problems 
presented by wind or by tank, truck, or 
similar low-speed targets while rocket 


propelled carriages simulate those posed 


691 
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by high speed targets such as jet air 
cratt. 


currently being made 


effect 


The third use 
ot the B-4 Track is to study the 


ot cross-wind hiring upon the trayec 


tories of rockets and missiles. This ts 


done by 


fring the rocket or issile 
launchers tan angi » the 

motion 
ling genius 


pres 


De 


rovide 
testing 
ad-cor 
The tirst tar 
led Buda cars 
sixty miles 
medtiat 
speed 


lation ot 


vas tried 
distance then TOOK 


across the desert with its rocket 
' 
roaring 


\ different car 


sull 
simple crossarms mounted 


Ready for aérodynamics test 


sium-alloy shoes which gripped the 


ails, rode the track successfully. 


The 


numerous tests. One problem to be 


present vehicles are the outcome 


1 was how to construct a vehicle 


would be subject to the mini 


1 of retarding friction 


would have the maximum 


nimum weight. An 


j 


design a vehicle which 


to transport a pe cular 
it required speed and at 
exceed the acceiera 


limits set forth i 


types 
concrete pier, crushed 


cted desert soi 


crete-pier section 


is 52 
breech 


he piers extend two 


located at the 

and are approxi 

urt. The rails are 

specially designed 

illow precision align 

the rails throughout this re 

iximum acceleration. 

section is the original one 

ompleted in March 1947 

rails are suy ported on wooden 

rock ballast. The third and 

section is 4,600 feet long. This 

is also laid on wooden ties, but 
is simply compacted soil 

mm was added in 1950 t& 

cient track length to bring 

speed 


vehicles to rest by 


ur drag and rail friction 
measure, all ve 


equipped with blades which 


sand placed in ridges be 


rrecaullonary 


vehicle sits at breech end of Baker-4 track, Inyokern 


tween the rails near the end of the 


track to insure stoppage should rail 


friction and ar drag prove insufhcient. 


Che sand is of graduated depth to pro 


vide controlled negative acceleration 


Pusher Carriages Used 


The velocity and acceleration require 


ents of the various tests are, in gen 


eral, matched by varying the weight of 


the vehicle and the 


the propulsion 


are resorted 


prope 


test 


i second 


pou vehicle, to feet a second 


with a vehicle weg pounds 


I'he deceleration while the 


coasting freely ran 


times the acceleration 


moderate-size irriage 


three times the acceleration 


lightweight carriages. 
nerve it1ons 1S 


Here 


d photographic and electron 


center ft oper 


breech end of the track 


ana sery 


r on-the-spot repair 


wing ol data recording equipment, 


machine shop for fabrication, modifi 


ation, and repair of test vehicles: and 


th controlling the 


le hiring barricade lor 


all-important operation of sending the 


vehicle on its way. 


Operation Programed 


The hiring operation is care fully pro 


gramed to avoid accident and to in 


sure that all data-recording equipment 


is In readiness. A tenseness invariably 


creeps over the participants as the prep 


arations are completed and the 


circuit 1s connected. 


hiring 


Frequently the programed warning 


signals—announcing that three min 


utes, two munutes, and, finally, one 


minute remains—are stopped as the 


decide to recheck the 


conductors 


operation of a component or are noti 


hed that a remotely located camera 


is inoperative. Finally, the 


warnings 
sound again and there is further tense 


ness as the counting of minutes and 
seconds drones away. 

At last there is a deafening roar as 
the vehicle accelerates and races down 


the track. Moments later a plume ot 
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sand rises gracetully in the alr as the 


sand brake goes into action to prevent 


the vehicle trom sliding off the end of 


the rails 


Seeing such a hring 


impresses tw 


points clearly ely, that it takes the 


seconds to traverse 


ind that 


vehicle only a tew 


the lengtl ot this mule track 
a highly significant event occurring in 
the course of the run may occupy only 
even miuicrosec 


taken 


ita records have 


a tew mill 


seconds of 


onds. Great therefore 


j 


to make sure that all d 








time reter 


e no data-recording de 


an accurate il common 





ence, 
reliable, 


pracu ¢ to provide dupli 


vice 1s one hundred per cent 
it is standar 
and even triplicate data 


cate coverage 


whene ver feasible 


Many Cameras Used 
The 
tests on this track frequently read like 


stock 


test specifications covering the 


| ' 
lists of cameras Decause ol the 


number variety of cameras 


called tor. Bowen-Knapp cameras and 


Eastman high-speed cameras are stand 


ard requirements These are augmented 
as needed by GSAP, and 
Mitchell cameras 
tegic portion of the track, others a par 


undergoing test 


I yemo, 
some viewing a stra 


ticular component 





In addition, there are oscillographs 


which record data telemetered trom the 


vehicle and electrical 


} 


ilon ul 


impulses gener 
ated in coils re track by a mag 


} \ 
net mounted on the 


test vehicle. These 
latter signals, when compared with 
simultaneously recorded time traces, 


yield data on the position, velocity, and 


acceleration ¢ the chicle at anv point 
ot the run 
7 he magnetic pK k up coils are lo 


cated twenty-five feet apart except at 


track whe re they 


The 


ot highest acceleration. 


the breech end of the 


are spaced two feet apart breech 
end is the regu 
It is accordingly a region of great in 
terest. 

make 
en more useful are 


| he se 1m luce 


Numerous 1 provements to 


this track rcility 


under way extension o 


the present pier-type construction by 
4,000 feet to provide a total track length 
transter ol 


of approximately 3 miles, 


the headquarters area to the 


i new 


breech end, and erection of enlarged 
shop and operations-control buildings. 
The 


being strengthened by adding steel ties 


present wooden-tie section 1s 


mounted on concrete posts sunk in the 
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Test vehicle propelled by Jato unit and a Tiny Tim, and by two Tiny 


carriage, awaits firing on captive flight 


present roadbed, Great care 1s being 


} 


taken to obtain precise alignment of the 


rails throughout, particularly where the 
highest acceleratior ind speeds wi 
occur 

Marked improvements are a!so being 





made in the data-recording and " 
synchronization syst These w in 
clude recording of elapsed time to the 
closest one-millionth of a second 


The need for additional track length 


| , . 
has been party ularly evident in moving 
target tests because of difhculties expe 

| j | 
nmenced m coordinating the rocket 


ropelled targets with the runs of the 


uttacking aircratt. The additional one 
e of track hould yreatly 1 pity 
this problem. 
Higher Vehicle Speed 
Another benefit which will be ce 


rived from the increased track lengtl 


is higher vehicle speed. Stopping a 
high-speed vehicle within the length 
of the present track requires the use of 
sand. This imposes on the vehicle nega 


tive accelerations which may be de 


structive to the item under test 


To prevent such occurrence the 


test conductors much 


sufhcient track length so that the ve 


' 
hicles can coast to rest, relying upon 
the sand only as an emergency brake to 


keep the vehicle 


from running off the 
track. 

Improvements being made on the 
track are now nearing con 


and 


the construction of the new headquar 


existing 


pletion. The extension of the track 













Tims on a pusher 


track at Naval Ordnance Test Station 
ters tacilities are schedt | 
tion by October 52 

The B-4 Track is in ce tant r 
mand since it is situated near the grow 
ing aircratt and detense imdustries of 


Southern Calitornia Design engineer 


ilue it highly since it provides an oF 
portunity to test the operating perform 
ance of components and systems 1 uy 


tive fight under conditions closely si 


ulating t 


those likely to be experienced 


in actual flight 


The alternative K itte pt te IC 
termine operational characteristics \ 
recording performance data in fligh f 
telemetering the information back to a 
ground station 

The aircraft and the guick issile 
industry has ample locumentary ¢ 
dence ot the tremendous waste of ct 
velopr vent effort, money ul t in 
lite which can result from waiting tor 
the maiden flight of an aircraft or of a 
missile to determine whether a given 
component will perfor satisfactorily 
under the accelerations and the aére 
dynamic forces imposed. That is why 


tracks of this tvpe are an 


worth-while investment 
Building New Track 
The Naval Ordnance 
Inyokern long realized that a 
j 


, 
mile track will not serve all needs 


has 


therefore in the 


process of muundIn 


higher precision track ha ing yreater 


length and capable ot trans 
I 


sive vehicles traveling at speeds reach 


ing tar into the 


supe rsonic region 
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Lightweight 


Body Armor 
; 


by 
Ludlow King 


. 


Fiberglas-plastic-nylon 
combination saves 
numerous lives in Korea 


. 


ee FC. J. ARTHUR WICK of 
Port Jervis, N. Y., a member 
of K ¢ ompany, 17th U. S. 


Army, 


his body. The explosion threw him into 


Intantry, 


rd yrenade with 


smoth la har 
the air, but he suffered nothing more 
serious than a bruised chest.” 

“Marine Pic. Lee Ward, Maplewood, 
Mo.., | 


body armor is ‘indispen 
sable.’ He 


ago, I had 


Says the 


said, ‘On a patrol about a 


week an enemy mortar shell 


land about ten teet away from me. I 


pieces of shell fragments 
Didn't 


Another guy on the same patrol stopped 


picked five 
out of my vest. bother me, 
six burp-gun slugs with his jacket. All 


he got out of it was a couple of 


bruises’.” 


Amazing Reports 


Since last March, newspapers, maga 


zines, radio, and television networks 
have brought us many amazing reports 
similar to those quoted above. The most 
important all the reports is 


that lives of our soldiers in Korea are 


point of 
being saved by a lightweight, modern 
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Sniper's bullet is stopped by armored vest on a hospital corpsman in Korea 


} 


body armor. However, within § thes« 


stories lies another story that should be 
told at this time. 

In the past there has been exaggerated 
criticism of the lack of coéperation be 
tween our departments of national de 
fense. This story is a living example 
ot the splendid coéperation, interchange 
ot information, and integration of et 


Army 


Corps in the 


forts on the part of the U. S. 
Navy, the Marine 


of superior instruments ol 


and 


in which we can all 


members of 


Is ONC 
deal of pride; 
Department, members of 


, 
and taxpayers alike. 


“Standarized” Armor 


It pertains to the development and 


use of a new nonmetallic armor—a 
highly engineered and designed com 
bination of Fiberglas cloth and plastics. 
Several communiques have erroneously 
referred to other types of armor plate 
being used in Korea. The only “stand 
irized” body armor being used in 
Korea in combat today is made ninety 
per cent of the Fiberglas-plastic com 
bination, best known as “Doron,” 
which is used to protect the body, and 
nylon which is used 


ten per cent of 


over the shoulders. 
In 1942 a shortage of metallic armor 


established an urgent requirement for 


the development and production of a 


1ew nonmetallic armor. Research and 


development people throughout our 
ilitary departments accepted this chal 


nge with zeal and determination. 


General Doriot 


In June of that year, Brig. Gen. 
Georges F. Doriot, for whom the com 


bination was 


Fiberglas-plastic armor 
later named, was serving as chiet of the 
Military Planning Division, Office of 
the Quartermaster General, U.S. Army. 
He directed his division to investigate 
the possibilities of combining a com- 


paratively new fibrous glass material 
with plastics in an effort to produce a 
new lightweight nonmetallic armor. 
The 
the Naval Research Laboratory, which 


had 


program for aircraft applications, to co 


(Quartermaster General invited 


been working on a light armor 
ordinate their work with the Quarter 
The Naval 


Laboratory's objective, at that time, was 


master Corps. Research 

to devel light | : 
develop a light armor plate to use in 

the place of manganese steel which 


was considered too heavy. 





Colonel King, president of the 
Washington Post of the A.O.A., 
served as corps Chemical of- 
ficer under Gen. J. Lawton Col- 
lins during the invasion of 
Normandy in World War II. 
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Edwin Hobson, chief of the Plastics 
Section in General Doriot’s division, 
immediately called in members of in 
dustry to get full particulars of the new 
technologies developed in the field of 
reénforcing plastics with high-tensile 
strength fibrous glass. Army Ordnance 
had already developed the theory that 
high ballistic properties could best be 
obtained from materials possessing high 
strength and ductility. Mr. Hobson won 
the complete support of industry and 
encouraged them to carry on further 


experiments. 


The Birth of Doron 


In May 
Company 
fabric and plastic in a special manner 


Dow Chemical 


fibrous 


1943, the 
laminated a glass 
which provided encouraging ballistic 
values. This was the birth of Doron. 
Meeting this initial success, the Army 
Quartermaster Corps was authorized to 
intensify its research program. It estab 
lished projects with industry to inves 
tigate thoroughly the bonding proper 
ties of all resins, the production of 
high-strength glass filaments, the best 
types of fabric weaves to provide 
greater strengths, and the lamination 
and fabrication processes to provide 
optimum results. 

Some of the companies participating 
in the early phases of this development 
work General Electric, Dow 
Chemical, Hercules Powder, American 
Cyanamid, Bakelite, Fire 
stone, Westinghouse, Formica, Contin- 


United States 


were 
Monsanto, 


ental Diamond, and 
Rubber. The willingness of all these 
companies to pool their efforts in one 
single military program is indicative 
of the genuine spirit of codperation de 
veloped between the military and in 


dustry during World War II. 


Industry-Military Team 

It was during this period that indus 
try as a whole started thinking of the 
military as “our Navy,” “our Army,” 
“our Air Force.” In 
for the first tirae they 


“our Marines,” 
dustry learned 
actually are a part of our military and 
that the military is a part of industry. 
In this shrinking world of ours, they 
are completely dependent one upon the 
other and inseparable as far as the de- 
fense of our country is concerned. 
Later a joint committee on non- 
metallic armor was created by the De- 


fense Department. This was composed 


January-February, 1953 


of members from the Office of the 
Army Naval 
Research Laboratory, Bureau of Ships, 
Army Ordnance, the Bureau of Medi 


cine and Surgery, and the Bureau of 


Quartermaster General, 


Aéronautics. The control of this com 
mittee was vested in the Office of the 
Quartermaster General of the Army. 





“The joint efforts of the military 
and participating companies of 
industry have been more than 
rewarded by the knowledge that 
these body-armor jackets will 
return many of our soldiers to 
their families who otherwise 
would have been listed ‘lost in 
combat'’.” 











Irwin of the Naval Re 
Mr. 


a complete 


Dr. G. R. 


search Laboratory and Hobson 
designed and developed 
body-armor jacket utilizing 


armor plate. Two officers of the Bureau 


Doron 


of Medicine and Surgery staged demon 
strations at Camp Lejeune, Quantico, 
and the FBI Barracks. The demonstra 
tions were made by Lieut. Comdr. 
Andrew Paul Webster, U.S.N.R., who 
fred a caliber .45 automatic pistol at 
his friend, Lieut. Comdr. Lyman Corey, 
U.S.N.R., who was wearing an armor 
jacket. This was perhaps the first pro 
Doron 


tection given to humans by 


Battalion Equipped 

As a result of these demonstrations 
and complete data and statistics fur 
nished by the Quartermaster General 
Marine Corps ob 


of the Army, the 


tained appropriations to equip a full 


battalion with this body armor for 
landing operations. Doron panels were 
sewn into standard utility jackets and 
first used in the last stages of Okinawa 
in 1944. At the same time, recommenda 
tions’ were made by the Navy 


life jackets with 


to pro 
added 
panels of Doron for use in landing 
operations. At the of World 
War II, the importance of body armor 


cure 300,000 


close 
jackets greatly declined. 


In 1948 the Marine Corps established 
Armor Section under the Medi 


i Body 
al ~=Research 
Lejeune. This was directed by 


Cz Laboratory at Camp 
Lieut. 


Fred L. 


cipal objective was to coérdinate with 


Comdr. Lewis, Jr. His prin 


the Office of the Quartermaster General 
and the Naval Research Laboratory in 


determining which nonmetallic body 


armor materials were most suitable. 
Upon the selection of Doron, he then 
designed a vest using curved plates 
instead of the flat plates formerly used. 
These curved plates enabled the vests 
the contours of the 


to conform with 


body. 
Forty Vests Made 


In_ the 
were made of curved Doron panels, 


spring of 1951, forty vests 
procured by the Quartermaster General 
of the Army and assembled into vests 
by the Marine Corps in Philadelphia. 
These vests were combat-tested in 
Korea under the auspices of the Marine 
Corps, the Army Quartermaster Corps, 
the Navy Bureau of Medicine 
gery, and Army Ordnance. By Novem 
Marine Ce 


requireme nts tor 


and Sur 
ber 16, 1951, the 
established 
armor vests due to the stabilization of 
warfare in Korea and placed an order 


for 2,000 of the protective garments, 


Rushed to Korea 
The 


Korea on January 30, 


air-shipped to 
I he “ 


used in combat on February 21, 1952. 


\ Marine Corps team observed the tre 


first were 


500 


1952. were 


mendously successful performance of 
and addi 
tional procurement to outfit the entire 
rst Marine Division. The United States 
established 

jackets, 


Corps assisted in the procurement of 


these vests recommended 


Army requirements tor 


body-armor and the Marine 
jackets for the Army. 

The joint efforts of the military and 
participating companies of industry 
have been more than rewarded by the 
knowledge _ that 


jackets will 


body-armor 


many of our sol 


these 
return 
families who otherwise 


diers to their 


would have been listed “lost in com 
bat.” As of this writing approximately 
jackets have 


580,000 to 90,000 Doron 


been proc ured for use in Korea 


Second Application 


It is interesting to note that this is 


the second application of glass in 
fibrous form which is saving the lives 
The U. S. 


“standard” life jackets are now 


of our men in the military 
Navy's 
filled with fine fibrous glass in wool 


form, treated with water-repellent 


silicone. This has been found superior 


} 


to cork and Kapoc for long-life buoy 


ancy prope rties. 





onserving Strategic 
Alloys in Armor Plate 


World War Il Shortages Forced 


Development of Boron Steels 


Board, 


\rsena 


subcom! 


ior tor the 


n 


mn the de velopment ( tu 1 u ol 


tion of armor 


The subcommittees als¢ 
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tered at Water 


cen 
tow! 


W ater 


littees O < I edge nad exper nee 


ind interchanging 


by 
Abraham Hurlich 


irements and pro 
ISSISt new manu 
ne production 

id to assist in the production 
POSSIDIEC quality ot armor 
ts required ind with the 


nd operat 


made 


Armor 

1 in September 1940 under 
ot Col. H. H. Zornig, 
Watertown 


f Ordnance Arsenal 


Metallurgical 


’ 
technical 


onsisted olf 


seven cast armor pro 


that time had knowl 


Mass., 
in the manufacture 


wel 


purpose as representatives 
rdnance Corps and the 
Ordnance. 

increased as new 


field 


ership 


entered the until, in 


1943, the maximum membership con 


sisted of representatives of thirty-three 


cast armor producers, eighteen military 


} 


establishments, one producer located in 


and three 


ullied countries 


an allied country, 


govern 


ent agencies ol 


Group Increased 
(Armor 


under the chairn 


The Subcommittee tor Rolled 


was also organize: 
Colonel Zornig in October 


up grew duril 


n its original 
| representatives 
producers and tor military 


s es trom 


oreign domestic 


produc twent Govern 

, ad . 
igencies, two allied countries 
limited quantities ol 


wx which had been 

produced for armored vehicles were 
ade from high-alloy steels containing 
a total of six per cent or more by weight 
strategic alloying elements such as 

] 


chromium, wlybdenum, ind 


idium 


Tank-Armor Steels 
Between World War I 


. . 
most commonly employed tank-armor 


and the 


194 


consisted of nickel-chromium, 


Steels 


nickel-molybdenum, nickel-chromium 


molybdenum, chromium-molybdenum 


nad . j rickel Iwbhd i 
inadium, and = nickel-molybdenum 


unadium alloys containing up to 5 per 
cent nickel, 2 per cent chromium, 1 per 
cent molybdenum, and 0.30 


per cent 


vanadium. Most of these steels 


} 


were 
oil-quenching, although 


and ever 


lard by 


water-quenching » air-harden 


ing treatments 


g were employed to 


ed extent 


Limited Conservation 


During 1941 a limited effort was 


1de toward the more 


This effort 


conservation ¢ 


1 
tical 


- 
alloying elen 


confined to substituting 


nf the 


argely 


nium for some ¢ nickel 
; l ] 
0 high nickel steels and a 
1 
molybdenum content 
| 
Arsenal 


shortage ol 


lowe ring ot the 
The 


nticipating the 


Watertown Laboratory, 


alloys for 


irmor in time of preceded 


the 


emergency, 


urmor industry in the development 





Mr. Hurlich is chief of the 
armor and ammunition branch 
of the Watertown Arsenal 
Laboratory, Watertown, Mass 
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ot low-alloy 
tank armor. 

By No ember 
Arsenal 


manganese-molybdenum 


steels tor homoge neous 


1941 the Watertown 


Laboratory had developed a 


steel which 
Col 


met the ballistic requirements specihe 


for! ! h rolled homogeneous armor 


ion, the relatively non 


clement manganese 
approximately 1.5 per 
the compiete elimina 


tion « chromium 


Protecting Stock Piles 


Early I , 


mand 


huge production ot itary equipme! t, 
both actual and bei scheduled, neces 


sitated the institution of conservation 


methods to prevent the exhaustion of 


the national stock piles of strategic 
metals, 

In lary 1942, 
of the 


for (; rmor 


spec ial meetings 


ittees for Rolled and 


were called at the re 
Chief of Ordnance, and 


the War 


outlined the expected scarcities 


quest t the 


representatives of Production 


Soard 


of nickel, chromium, and vanadium for 


use in armor. It was indicated that 


steel armor con positions containing a 
per cent nickel, 0.66 
! 


maXimun t ox 
per cent cl I m, and no vanadium 
must be 


Withi 


dustrial met 


, 
two weeks the in 


ibers of the armor sub 


committees veld meetings to decide 


il programs designed 
number of promising 
The 


upon 


compositions, 


ns chosen were based 


restrictions and upon the 


ita on low-alloy 
been obtained at the 


ind by some of the 


Manganese Content Raised 

The nganese-molybdenum steel 
which | been 
Watertown Arse 


ries of low 


ce veloped by the 
il Laboratory was in 
| } " rT , 
clude in Cc x 1loy steeis, 
as were umber of other compositions 


in which the manganese content was 


vels in the 


raised 


range of one to 
two r ent and the 


nickel 
] 


ontent reduced to less than 


and 
chromiut 


one per cent of each element. 


The burden of preparing experimen 


tal heats of these low-alloy steels was 


distributed among the several com 


January-February, 1953 


then rolled 


Each 


upon the particular compositions most 


panies making cast and 


armor. company concentrated 


adaptable to its processing equipment 


and methods, with special attention 
nser wr yi illovs 


devoted to the c« 


recharged into the 

remelting. 
During March 
hundred test 
were 


shipped berdeer roving Ground 


for ballistic were 


tested immediate 
proving ground 
chemistry, proces 
sent t 


formance were 


Arsenal for tabulation 


to members of the 


miuttees 





“During World War II the 
rolled-steel industry perfected 
deoxidation and ‘needling’ prac- 
tices, most of which involved 
the element boron which re- 
sulted in the production of 
steels of enhanced hardenability 





Sections of the ballistic test plates 


were also forwarded to the Watertown 
' 


Arsenal for postballistic metallurgical 


examination and correlation of their 
» 


metallurgical, and ballistx 


mechanical, 
characteristics. In this way the pro 
ducers were kept informed of the com 
positions which were giving the greatest 


success and could alter their plans 


accordingly. 


Quick Change-over 
As a 


entire change-ov 


result ol this program, the 


er in producti n trom 


the high-alloy types to the low-alloy 


types of cast and rolled homogeneous 


tank armor was made within the short 


space of six months. This performance 
when it 1s 


period 


is particularly creditable 
realized that during this same 
great emphasis was being placed upon 
| 


VV production 


| schedules 


meeting he 
and the severity of the ballistic specihica 
tion requirements was being increased 


shock 


tests designed to assure satisfactory per 


the introduction of ballistic 


formance of armor at low temperatures 
and under severe conditions of ballistic 
shock attack 

The 


plied to the high alloy cast and rolled 


hardening he it treatment ap 


armor compositions generally iwolved 


quenching in oil. When the low-alloy 


armor compositions were developed, the 


, , 
armor manufacturers were obligated 


perforce, to 


resort to water quenching 


} 
because the 


lower hardenabilities o 


the low-alloy steel } ‘ ] re 


drastic quem hi 


hardening 


A Signal Advance 
In the 


the instal 


SUCCE 

castings 

sented ; 1 advance 
try; an adv: whicl 


by the urgencies Of War 


ably have required an addi 


fifteen years tor its occurrence 


Prior to World War II, steel « iW 
when heat-treated at all, were cither 
annealed (furnace-cooled from elevated 


\ 
temperatures ) or normalized ( air-cooled 
from cle vated temperatures ) ind tem 


pered. These latter treatments were 


conducted generally for the purpose of 
stress-relieving castings or to improve 
their machinability. 

The widespread application of heat 
physical 


treatment to improve the 


properties of steel castings to meet ex 


acting specication requirements 1s a 


development entirely tra to the 
recent war. The cast steel industry per 
formed a task of herox proportions 
when it geared itself for the production 
of the thousands upon thousands of 
tons of cast armor which were required 
by the tank World 


War Il 


In the case of the rolled armor in 


program during 


dustry, major strides were made in the 


development of continuous heat-treat 


ing equipment into which normalized 


steel plates entered at one end and 


emerged from the other in the fully 


hardened and tempered condition The 


widespread adoption of big-end-up in 


got molds and improvements in hot 


topping practices pern itted increased 


yields of high-quality steel table for 


use as armor 


Quenching Equipment 


The development of die-quenching 


equipment in which armor plates may 
be quench-hardened by water 


firmly 


spray 


while being gripped between 


platens permitted the production of 
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large armor sections completely free of 
warpage and distortion. 

A correlation of metallurgical and 
ballistic data accumulated during the 
period in which the low-alloy armor 
compositions were being developed in 
dicated that armor made from all the 


successful compositions which were 


investigated had comparable ballistic 
properties provided the armor was fully 


hardened upon heat treatment so that 


the final microstructure was essentially 
tempered martensite. It was also found 


that when the alloy content was in 


sufficient to provide hardenability ade 


quate to result in full hardening, the 
armor generally displayed poor ballistic 
performance. 


Comparison of the ballistic properties 
of the new low-alloy armor steels and 


steels demon 


the former high-alloy 
strated that the reduction in alloy con 
tent produced no perceptible change in 
the ballistic characteristics of the armor. 

As a matter of fact, the inclusion of 


new ballistic shock test requirements 


in the armor specifications resulted in 
the improvement in the metallurgical 


and ballistic properties of armor since 


they highlighted the necessity for com 


plete quench-hardening of armor 


Introduction of Boron 


\ major contribution was made t 


the conservation of strategic alloys by 


the introduction and widespread use of 


boron to enhance the hardenability of 


armor compositions. Many articles have 


] 


appeared lately in the steel trade 


journals and even in technical publi 
cations which stress the recent growth 


of industrial applications of beron 


treated steels. 


} 


It does not appear to be recognized 


generally that several hundred thou 


sand tons of boron-treated low-alloy 


used as armor 
As a mat 


major 


and 


during the period 1942-1945. 


steels were made 


ter of fact, by April 1943 every 


producer of rolled homogeneous tank 
armor was employing boron in the pro 


duction of armor steels. 


New Techniques 

During World War II the rolled 
steel industry perfected deoxidation and 
“needling” practices, most of which in 
volved the element boron in one form 
or another, which resulted in the pro 
duction of steels of enhanced harden 
ability as compared with steels of similar 


698 


alloy content which are not so treated. 

Only a few producers of cast armor 
were able to develop commercially prac 
ticable techniques for using boron to 
increase the hardenability of cast armor 
steels. This was probably traceable to 
the fact that the relatively small and 
variable sizes of cast armor heats made 
it dificult always to control the deoxi 


dation procedure which must be effec 


performed if the hardenability 
effect of boron additions is to be rea 


lized. 


Also, the 


the effect of boron upon hardenability 


fading or gradual loss of 


during the pouring of castings made it 


difficult effectively to control the use of 


boron in steel foundries. 





“The fact that thousands of 
armored vehicles were success- 
fully fabricated by welding 
demonstrates that boron-treated 
steels are weldable by com- 
mercially practicable methods.” 





Nevertheless, a number of foundries 


did successfully melt boron-treated low- 


alloy cast armor steels during World 


War II. Continuing effort is being di 
rected to the solution of foundry prob 
lems so that boron can be more exten 
sively used in cast low-alloy steels to 
effect further conservation of alloys in 

cast armor. 

The many 
sition which had been developed by 
the Watertown Arsenal Laboratory un 
derwent further development by indus 
j 


ind this cot 


inesc molybdenum compo 


nposition, modified by 


boron to increase its 


addition of 
hardenability and to provide a more 
uniform response to heat treatment, was 
several rolled armor pro 
was used throughout the 

ir. 

Huge tonnages ot the Mn Mo boron 
treated | were made in all thick 
nesses up through 32-inch rolled armor. 
Cast armor producers modified the 


Mn-Mo cor 


ent chromium in place of the 


position by the addition of 
50 pe r 
boron used by the rolled armor pro- 
ducers, and large tonnages of the Mn 
Cr-Mo cast armor steel were produced. 
boron-treated 


Large tonnages of a 


low-alloy manganese-silicon-chromium 
molybdenum-zirconium steel were also 
produced, 


f rolled tank armor. This alloy 


primarily for the lighter 


gages 


was developed by one of the major in 
dustrial producers of rolled armor and 
employed very small amounts of the 
more strategic alloying elements, chro 
mium and molybdenum. 


Commercially Practicable 


The fact that thousands of armored 


vehicles were successfully fabricated 
by welding demonstrates that boron 
treated steels are weldable by commer 
cially practicable methods. The weld 
ibility of boron-treated steels had often 
been questioned, but the tank produc 
tion program during World War II 


stands as irrefutable proof that steels 


bearing boron are readily weldable 

As a matter of fact, the development 
of low-alloy tank armor steels was what 
made the welding of tanks possible 
since many of the former high-alloy ar 

or compositions could not be welded 
without a considerable amount of pre 
heating. 

It was found possible to substitute 
boron for some of the molybdenum 
of armor steels without loss in harden 
The 


armor 


ability. molybdenum content of 


some steels could be reduced 
from 0.50 per cent to amounts in the 
20 to 0.30 per cent without 


range ot 0. 


danger of excessive embrittlement. 


Boron for High Strength 


In view of the fact that boron is one 
of the very few alloying elements which 
promotes hardenability without increas 
ing the susceptibility to temper brittle 
very ittractive 
high 


ness, this element is 

for use in applications requiring 

strength and high toughness. 
The 


complishments of industry 


outstanding development a 


and Ord 
nance, outlined here, made possible the 
onservation of tremendous quantities 


of critical materials. However, as was 


on ’ , 
to be expected, this development was 
not reflected in every ton of armor pro 
as the war drew to a 


duced. Further, 


close, the urgency of the problem les 
sened. 


As a 


did not complete the conversion to the 


consequence, some producers 


newer practices, since the change over 
n many cases was a huge undertaking. 

Today we again find an opportunity 
to continue and extend the World War 
II program until all armor producers 
utilize the minimum of critical alloys 
while at the same time producing ar 


mor with superior ballistic qualities. 
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Ordnance Salvage in Korea 


Time, Money, and Equipment Are Saved by Unique Operation 


Public R 


KOREA, a dot on a 


world, is the 


ASAN, 
map of the loca 


tion of an Ordnance operation which 
history of logistical 
“Mah-san,” the 
Pusan 


Korean 


protected harbor 


is unique in the 

supply. Pronounced 
niles west of 

South 


little city 


on the mountainous 


coast and has a fine, 
j 


ea eer ' 
Flanked by thousands of rice paddies, 


Masan was once a prosperous grain 


center and is still a busy agricultural 
community. But in the center of this 


area is an operation which is saving 


the people of the United States millions 


of dollars. 


First of Its Kind 


February Ord 


nance unit leave the States which was 


1951 saw an Army 
the first unit of its kind to venture into 
the Far East. Organized as a reclama 
tion and classification unit, it was sent 
to Korea with the express mission of 
establishing a central salvage point for 
the offal of the 


Korean battlefields. 


January-February, 1953 


Lieut. William D. Hall 


Regardless of its nationality, it was 
essential to the economy of our country 
that each piece of equipment that could 
be found any piace United 


Nations 


uated to a central point 


under 


control De systematicall ac 


Ideal Place 


After operating in the Pusan area tor 


a short time during the precarious 


perimeter days, the operation moved to 
Masan in June 1951. With its docksite 
and berthing facilities, Masan was an 
ideal place. As a southern terminal of 
the efficient Korean railway system, rail 
into Masan on a 


Here, 


tériel could be identified, classified, and 


cars could be rolled 


regular schedule precious ma 
placed in recovery channels. The in 
stallation is doing just that today. The 
“Honest Sam” 
the “Uncle Sam Reclamation Depot.’ 


junkyard has become 
The move to stop further damage to 
unserviceable Ordnance items is begun 


very near the front lines and consists of 


elations Officer with the 2nd Logistical Command in Korea 


an imuitial segregation and boxing. To 
examine the heavily loaded cars as they 
Masan Depot is 


Boxed 


irrive at the indeed 


a revelation items and assem 


blies which would be damaged by 


weather while in transit are packed 


in boxcars, while other items are 
Shot up, 


I pp d 


in gondola cars burned-out 


tanks and vehicles are pped on flat 


cars. 


Efficiency Increased 
After 


the meticulous work of separating the 


cars are brought into Masan 


unserviceable items from the accom 


panying scrap is begun. As the eth 


ciency of the operation has increased, 


Korean 


only 8,000 are 


the number of workers has 


decreased until now 


employed. Previously, twice that many 
Directed by American 


were needed. 


personnel, the Koreans have become 
very efficient in this type of operation. 
high 


Casting a quick glance at a 


sided flatcar one car see a multitude 
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items including tank transmissions, 


sproc kets, 


th 


truck 


nousands or SI 


laneous items. Precion 


boxed, 


These 


through 


point 


ipoara 


FaAsoiine 


700 


ind 


carn 


crated t 


packages 


the processi 


A tank which 


he 


a nal if 


spec 


All vehicles of this type are returned 


bows and where they are rebuilt for 


is, and . he be said that thousands 


being processed 


d, il in “Operation Roll-l 


1diators, ru \ c us 
cciVve 


lamage. 


ng which 
has struck 
ind at if nik i he 


rm urs ire 


Others 


ino;r rep 
ent to Japan. 
and 


pot, this is 


me proced 


tires 


n Kore i 


Those 


hecome Sally 


Japan 
both Ameri 
brought 
receipt 
prox 
used 

trai 
come very 
ly and clean 


ured enemy 


1 separat 


] 
cleaning 


yut eassembly, all units are cosmolined 


ontaining to Japan. The 


truck 1s 


tor who 


these shipments are 


nortars, antitank 


y for shipment.” 


It should be stated that a 


intelligence team is in residence at the 
depot to catalogue the characteristics o 


Thousands of torei 


materiel. g 
to the 


foreign 
1S have peen ¢ 


1 States for test 


Personnel Meticulous 


] 


ked u 
Unloaded by 
igenous personnel, mostly 
material is piled in moun 
stacks. Some separation by 


rtaken t 


nck 


economy can 


continued war effort. As wasteful as 
is the 


M isan 
] 


pound ot our 


the 


is known to be, it type of 


ity carried on at which 


us save every Valu 


metal economy plus items 


still in reparable condition 


w in long over 
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United States 


Testing 
Old Device Takes 


ODAY at the 
Watertown, 


testing 


Watertown 
Mass.. a 


a million pounds 


(Arsenal, 


>2-year-old 


1 -_— 
load ca c . ! ! to have both 


r 


hydraulic loading and 
hydraulic load transmission to balance 


independent 


scales, is entering the second phase of 
its long life. 
The { 


chine,” as it 


nited States 


Ma 


has 


Te sung 
was known, 


} 


rejuvenated by 


iong 


been four new Emery 


a sr 
hydraulic load cells of 


Tate-I 


3-range load 


the 


latest design and 
a new nery control system with 


indicator dia!, shown in 


The 


the 


illustration above. electric 


] ! 
motor-driven oil pump in control 


cabinet replaced accumulator-type hy 


draulic equipment occupying 206 


square fect of floor space. 


Automatic Indicator 

With 
the old testing machine is nearly identi 
cal that of the 


testing 


these accessories, operation ot 


with seven Baldwin 


machines of smaller capacity 
which have been installed in the labora 


tory during the past eleven years. Loads 


January-February, 1953 


Machine 


a New Lease on Life 


now ut 


dial instead of being determined 
] 1 2 1 
a slow, manually balanced lever 


system, and load changes are followed 


instantly under changing load con 


ditions. 


Symbol of Achievement 
To Watertown 


tamous testing machine is a 


Arsenal engineers the 


SYMDO!L O 


outstanding laboratory achievements 


dating back as far as 1830 when the 


laboratory activities began. First metal 


lurgical work was done there in con 
nection with improvement of cast iron 


and cast-iron cannon 1540 S$ 


4 
W ater 
town Arsenal were reputedly the envy 
of the 


In the 1870's 


During the 


cast-iron cannon developed at 


world 


stecl began to emerge 


as a competitor of cast tron tor 


gun 
construction. To enable thorough study 
of the properties of American iron and 
steel, Congress appropriated funds for 
construction of a testing machine with 
specihcations of 


A. H. 


“unheard-of rigidity. 


Emery was given the contract 


to design and build the macl 


enough to accept 


compress 


to thirty feet lor 


mens up 


Exceeded Specifications 


In spite of the rigidity ot 
cauions, a report to Congr 
30, 1879, reveals that “th 
more pertect than we 
appointed by Congress 
to expect tron the t 


Phe 


, , 
about halt the 


contract 
was 
contractor 
continues, 


that the Go 


play in the 
Watertown 


a part ot 


1 horsehair 


SIOWLY Straines 


pound in 


om 
scale As a 


bits of the 


check, subsequ 


horsehair were 


by dead weights of one 


Emery’s machine is the 


as in 1879. Two of its ori 


standing and unique design catures 
still 


features of Baldwin testing 


chines built today. These are 
draulic load cells and the use 
bars or plates where very s1 


ments are necessary 


Hydraulic Load Cell 
The 
shallow cylinder having a 


and 


hydraulic load cell is basically a 


loose-htting 


piston a metal diaphra Oo ar 


ranged that the load on a test specimen 


must pass throug! a thir nit ol liquid 


trapped between the 
(backed by the 


of the cylinder. Piston movement 


diaphragm 


piston) and the bottom 


is, of 
course, almost negligibl 


A bridge ring which 


supports the 


diaphragm over the ck 


irame space 
between piston and cylinder, and cen 
ters the piston so that it does not touch 


the cylinder wall, is the only significant 
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change in Emery cell design since 1879. 
This change has lengthened the life 
of the diaphragm. 

The original Emery cells on the test 
ing machine were connected with a 
smaller Emery cell in the load-weighing 
cabinet, thus providing a_ hydraulic 
lever giving the first load reduction to 
the mechanical lever system. The use 
of flexures instead of knife-edge pivots 
is an outstanding design feature of the 


lever system. 


New Application 

Flexures were used on both the test 
ing machine and the weighing-lever 
system. Although this idea was not 
unknown at the time, careful search has 
failed to reveal that the idea had ever 
been applied before 1879. The illustra 
tion on page 7or shows the flexure 
bars which serve to preload the Emery 
almost 


of the cells 


load cells and allow for the 


negligible compression 
under load. 
The 


through which the testing load is ap 


two 8',-inch-diameter screws 
plied are 48 feet long and threaded for 
a length of 38 feet with a truncated 
thread, 2 per inch. Since there were 
no lathes large enough to take a bar 
of steel of this length in 1879, it is re 
ported that the bars were mounted for 
turning in such a way that a standard 
4-foot lathe could be moved along in 
steps, turning short lengths of thread 
in each position until the full-length 
thread was produced. 

The finished screws are true in diam 
eter within o.oo1-inch. Their center 
lines and that of the testing machine 
are in a horizontal plane forty-seven 
inches above floor level. 

The loading cylinder and one set of 
specimen grips travel on rail carriages 
driven by a keyed gear that slides on 
a horizontal shaft near floor level. Gear 
trains turn four nuts on the two hori 
zontal screws, thus positioning the grips 
and loading cylinder to suit the length 


of the test specimen. 


Double-Acting Piston 

A double-acting piston in the loading 
cylinder has a 20-inch diameter head 
and 1o-inch diameter piston rod forged 
in one piece, thus providing 800,000 
pounds in tension and a little more 
than T,000,000 pounds’ in compression 
with oil at 3,400 pounds pressure. It 
has a 24-inch stroke applied up to one 
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inch per minute. Hydraulic 


is delivered to the loading cylinder 


pressure 


through piping supported like a panto 
graph above the machine to allow 
movement of the loading cylinder. Hy 
draulic fluid, originally sperm oil, flows 
through four 1/16-inch-diameter ducts 
in pipe that has an outside diameter 
of one inch. Three pipes are connected 
on the carriage and the fourth to the 
stationary grips. Grips may be applied 
hydraulically with a force of 1,000,000 
pounds if required. Gripping pressure 
is indicated on the left-hand dial of the 
new indicator cabinet by means of a 
precision-type Bourdon gage. 

It is that today the Water 
town Arsenal Laboratory is still work 


natural 


ing to improve the metals that go into 
armament—guns, shells, armor plate, 
etc. Much use is being made of the 
old testing machine to determine the 
strains in the barrels of big guns and 
in the shells that pass through them. 


Strain Gages Used 

In a recent test, 28 SR-4 resistance 
wire strain gages were bonded trans 
versely on the outside surface of a 
240-mm. gun barrel and other gages 
were bonded to the 240-mm. shell to 
be pushed through the rifled bore. As 
the shell was pushed through the 
barrel, strains were measured by Bald 
Type K 


using switching units for making con 


win strain-gage indicators 
nections. 

It is interesting to note in connection 
with the wide use of resistance-wire 
strain gages that before rejuvenation 
of the old testing machine, SR-4 gages 
were bonded to the hydraulic ram of 
the machine and calibrated so that loads 
this way. Al- 


though this method of load measure 


could be measured in 


ment is practical, it requires more 
refinement for the accuracies demanded 
at the Watertown Arsenal. 

In general, the components of the 
testing machine were built more mas 
sively than would have been necessary 


This 


low physical properties of the materials 


today. mass makes up for the 
then available. Yield strength of the 


castings is believed to be between 
30,000 and 40,000 pounds per square 
inc h. 

Use of the testing machine has never 
been limited to Government projects 
alone but has been available to Amer 


ican industry also. In a recent Battelle 


Memorial Institute project, load meas 
short steel 
cylinders after being cold-worked in 


urements were made on 
varying amounts up to twenty-five 
° 


per cent. 


Harold C. Mann 


Harold C. Mann, who was in charge 
of the Mechanical Testing Section at 
Watertown Arsenal from 1919 to 1940, 
was responsible for a great portion of 
the research work accomplished in im 
pact testing. During this period he 
designed and built a variable-velocity 
impact testing machine. With this ma 
chine it was possible to conduct impact 
tests on metals at speeds up to 350 feet 
a second, as compared with 30 feet a 
second which had been the highest test 
ing speed obtainable until Mr. Mann’s 


machine was invented. 
For this work he was honored on 

1936, by being presented the 

Dudley Gold Medal for 


Research in Materials by 


July 1, 
Charles B. 
Meritorious 
the American Society for Testing Ma 
terials. 

Patent rights for the Emery machine 
Yale & Stam 
ford, Conn., in 1833, and 8 machines 


were sold to Towne, 


were built in capacities ranging from 


“0.000 to 300,000 pounds. Cambria 


Iron Company, Johnstown, Pa., and 


Bethlehem Iron Company, Bethlehem, 
Pa., each acquired one of the largest. 


Patent Rights Bought 


William 
bought patent rights and built several 
r88o 


Sellers & Company then 


more of the machines between 


and 1905. A few years later Congress 
approved construction of a horizontal 
Emery universal machine of 2,300,000 
pounds’ capacity in compression and 
half that in for the National 


Bureau of Standards. 


tension 


For the past twenty years the Bald 
win Locomotive Works, and more re 
cently the Baldwin-Lima-Hamilton Cor 
poration, has build 


hydraulic testing machines, both verti 


continued to 
cal and horizontal, to meet every re 
quirement. The A. H. Emery Com- 
pany, founded by the original A. H. 
Emery, continues to furnish modern, 
sensitive, and accurate weighing systems 
incorporating many of the basic prin 
ciples of the Watertown Arsenal ma 
More 
machines are now in use throughout 


chine than 2,000 of these 


the world. 
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"Roll with the Punch” 


The Task of Transportation Agencies in Civil Defense 


UNITED STATES 


Bombing Survey team. concluded 


A Strategic 
in a postwar analysis that “the attack 
on transportation beginning September 
1944 Was the most important single 
cause of Germany's ultimate economic 


collapse.” 


An Opposite View 

On the other hand, the Department 
of State’s Director of Research of the 
U.S.S.R. and Eastern Europe stated in 
April 1952: “I personally worry a great 
faith 
destroy the 


deal about the 
ability to 


portation in light of what has happened 


we put in our 
enemy's trans 
in Korea. There we have had absolute 
supremacy of the air, and on paper we 
should have had those forces without 
any sort of support long since. Actually, 
they keep getting supplies.” 

There is no conflict in these state 
ments. They team to attest the fact that 
transportation is indispensable to mili 
tary effort, including home industrial 
support of the armed forces, and that 
with careful planning transportation 
can keep functioning despite concen 
trated demolition and_ incendiary 
bomb attacks 


the utmost importance. 


These twin facts are of 


Home Front Vulnerable 

In military offense, transportation’s 
inter 
snorkel sub 


vehicles of war, such as the 


continental bomber and 
marine, are adapted to a modern war 
fare that contemplates jumping boun- 
and destroying the 


dary defenses 


enemy's industries, institutions, and 


civilian workers on the home front. 
Atomic weapons and biological- and 
abetted by 
the guided missile, make this feasible. 

The defensive answer to this type of 
attack is civil defense. Organized civil 
defense has consequently become so im- 
portant that it is rated by the Depart 


chemical-warfare devices, 
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William S. Lawrence 


ment of Defense as an equal partner 
with the military on the national 
defense team. 

An adequate and effective civil de 
fens¢ utilizes existing facilities and de 
pends greatly upon national flexibility 
born of quick and orderly emergency 
movement. The transportation industry, 
an existing emergency-tested facility, is 
the key to quick and orderly emergency 
movement. Hence the transportation 
industry is a key to an effective and 
adequate civil-defense program. 

Adequate transportation facilities to 
meet emergency civil-defense needs are 
for the most part already in existence. 
However equipment, services, and per 
sonnel are so widely distributed and in 
such constant daily use that the prob 
lem of transportation in civil defense 
lies mainly in proper advance prepara 


tion. 
Disaster Duties 
In the event of a war-caused disaster, 


organized 
Ww ill 


emergency transportation 


be needed for movement of the 


following: special civil-defense teams 


and equipment; rescue personnel and 
equipment; police, medical, and health 


teams; emergency labor parties; en 


gineering and utility crews; persons or 


property under mutual-aid arrange 


ments; and food and emergency sup 


plies, including water. In addition, 


transportation will be needed for mes 


senger service; transport ot rescued 


persons, seriously injured and hospital 
patients and evacuees; for emergency 
mobile transport reserve; and for such 
other may be 


services as necessary. 





Mr. Lawrence is director of the 
Transportation Services Division 
of the Federal Civil Defense 
Administration, Washington, D.C 











It cannot be assumed that adequate 


transportation services will be readily 


available for these purposes. Transpor 
tation equipment will doubtless be in 
short supply due to the impact of the 
wartime load. Shortages may be 
aggravated and efficiency impaired by 
destruction and damage from enemy 


action. 
No War Disasters 
The 


United States has exhibited more than 


transportation industry in the 


once its ability to function in spite 
of emergencies and disasters. However 
we have never been subjected to a 
disaster and the consequent emergency 
such as could be visited upon us in the 
launched an all-out 


event an enemy 


simultaneous atomic attack on our 


critical home-front areas. 

The Transportation Services Division 
of the Federal Civil Defense Adminis 
tration has the benefit of advice and 
guidance of specialists and experts from 
all facets of the field in its planning 
In addition to a general Transportation 
Advisory Committee, there are advisory 
committees on transportation by air, 
highway, rail, and water. There are 
related emergency advisory committees 
on: clearance and repair of streets, high 
ways, and airfields under disaster con 
ditions; clearance of harbors and inland 
waterways; repair and operation of 
water facilities in disasters; repair and 
restoration of terminal and pier facili 
ties; repair of railroad facilities in dis 
asters; and street and highway trafh 


regulation control. 


Committee Membership 
Membership on these active com 
mittees is drawn from the public car 
riers, equipment manufacturers, the 
military, the Government, transporta 
and 


tion associations, representatives 


from management and labor. 
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FCDA, through 


Services Division, sponsored in 


its Transportation 


April 


a national conference on emergency 


detense transportation. It was well at 


tended by transportation experts rep 
resenting all the | 


major fa water, 


and highway transportation companies; 


Government, military, and port authori 


ties issoclations and 


transportation 


e , er ar 
clubs; and organi ibor. Resolutions 


were drawn up and tructive plans 


aid to coordinate 


transporta 


nstant and sym d 


L-cle 


er 


gency Tense 


Broad Powers Granted 
vrea, FCDA made 


the 


In the problen its 


broad 


ney it under the 


powers 


| Detense which allow 


acquire necessary Tac ili- 


ination OF 


othe rwise, 


without re iw, m 


State 


s declared ( 


ase a emergency 


ongress the Presi 


dent 


l'ransportation wi be 


operated by their and civil 


defense transportation Federal, 


¢ 
State, and local levels w be provided 
} 


by operational groups recruited in so 


tar from the personnel of 


as possible 


the transportation industry 


Actual applicat on rt vil-detense 
State matter. 


State 


operations 1s a 


Transportation chi the 


ee } 
CIVIL-Ge:>rense organiza lave care 


1ons 


fully worked out plans for the central 


control of supporting forces from non 
target to target Interstate 


lude 


reas agree 


ments inc ifrangements for move 


ment of local 


Local 


transportation over State 


lines transportation chiefs are 


tackling the problems of main and alter 


nate routes to and trom target-zero 


and of wise d 


ment and pe rsonnel 


1 
areas spersal Of equip 


Every type of transportation has its 
place defense transportation 


program 


Rail and Air Transport 
Rail.—The 


Railroads, whose 


Association of American 


members control 


1,790,954 Cars, 1s continuous contact 
the F¢ DA 
their rolling stock in time of emergency 
ty 
that 


civil-defense 


in 


with for the utilization of 


, , 
airlines indicate 
be assigned to 


ot 


need. Approximately 75 per cent cf the 


Commercial 

aie 

1,200 aircraft could 
in 


cast 


transportation 
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ines not eng: ged as alr carriers 


lar routes are available for 


Che 
Advisory Panel has 
Aviation 


Vilies if 


defense act required 
Au 
prepared a 
Detense, 


und 1 


lransportation 
mn Cry 
ise of plane owners 


ots 


71,000 Water Craft 


Coast Gu 


ard 
ng organized for 
potential resource oO 


plane S, 210 


" 
uals 
with ission 


} 
VESSELS ¢ 


In 


emergency e of seagoing 


\ssociat 
Lake (¢ 


tonnay 
Waterw 


sociation 


on oft 


agreed 


also usc 
der their In 
Francisco and New York, 


off trom 


jurisdiction 
most othe 
contact, W 
necessary cuantion 
In a S now availladike 


detense tran 35. 


ortation total 


are mann or directed by 


employe 
5,500,000 Trucks 
Highway The 


Association, whose I 


Irucking 


American 
embers operat 


almost 5. 


heavy trucks and have 
ee ‘ 


| loyees, have p! 
An 


2,400 trucks equipped 


ed 
detense co 


j 


made ot 


civil peration inventory 


has been 


with 2-way radio which can be pressed 


Into « 


need 


immediately vil-defense work in 
time of 
Almost 


and operated 


light 
; ‘ 
laundries, linen serv 


used as 


trucks owned 


by 
ces, ctc., W be emergency 
ambulances through the codperation of 


the 


textile maintenance industries 


Some of these trucks have already been 
adapted with emergency fittings for test 


Many 
trucks from priv 


exercises other types of light 


ate industry and as 


sociations are being enrolled and 


adapted im mayor cities 


Approximately and 


} 


puses, 


go,o00 intercity 
transit 
} 


pecn 


with 210,000 employees, 
have mobilized through the Na 
tional Association of Motor Bus (¢ dpe ra 
the Transit As 


tors al (American 


sociation 
Plans are being made with the De 

fense Transportation Administration to 

the Nation’s 


use 110,000 school buses 


tor civil-defense work if 


Ot the 


necessary. 
000 taxicabs now in use, 


Che 


ady 


150, 


ibout 000 have 


2-way rad 


American Taxicab Association alre 
has pledged its support to FCDA, and 
held 


\ssociation oO 


onterences are being the 


National 


(Owners 


Personnel Training 


personnel 
emergency 
communiti 
pro 


ress 


women 


DA has at 

specia 

control 

Md.; lowed by 
ourses at Northwestern | 
FCDA Central Training 
FCDA Western 
Mary's 


tramn 
Olney, to tol 
School. Stull 
water, Okla.: and the 
Training 


Moraga, (¢ 
An atomic 


School, St 


bor 


loes blast and fire destructiveness, 


ted 


on a 


wou d undoubted Vcause unt recedet 


and confusion to any 


damage 
our critical target areas. Civil det 
planned to such 
} 


precedented 


meet just 


situation and minimize loss 


of lite and property. Transportation, a 


key to effective civil detense, is ready 


ng for unprecedented action under 
inprecedented conditic ns 


Transportation Is Ready 
The 


tense Is 


underlying civil 


W 
) 


, 
principle of 
ce 


Should the 


tion 


to re with the punch 


need ever arise, transporta 


will be ready to roll the 


1 
on 


ground, the rails, on the w 


the 


on iter, 


under water, and :n the air 


Nott 
two articles prepared 
Federal Civil 
tense Administration. The 
“Civil Means 


by Gerald R. Gallagher, 


MTOR 'S This the second 


of a series ot for 


De 


] 
hirst articie, 


(ORDNANCE by the 
Self-Defense,’ 
Ad 


ministrator for Technical Operations, 
FCDA, appeared in the Jul 


Defense 


Assistant 


\ugust 


1952 issue of ORDNANCE, 
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TIMKEN’ bearings keep high speed boring 
mill accurate and free from vibration 


HIS 52” King boring mill is 

especially designed for boring 
diesel locomotive wheels and facing 
the rims and hubs. Because carbide 
tooling is required, the table must ro- 
tate at high speeds. To insure smooth 
boring and facing, the King Machine 
Tool Division of American Steel 
Foundries mounts the table spindle 
on Timken® precision tapered roller 
bearings. They keep the table accu- 
rate, eliminate vibration. 


Timken precision bearings are 
specifically designed for spindle ap- 


How AMERICAN STEEL FOUNDRI 


spindle and drive shafts on qe “ope rn 


mill on Timken bearings to 


&S mounts the 


plications. They have capacity for any 
tool leads because line contact be- 
tween rollers and races provides load- 
carrying Capacity to spare. 

Because of tapered construction, 
Timken bearings take both radial 
and thrust loads. Spindles are held in 
rigid alignment and can be pre-loaded 
to any desired degree. 

The King Machine Tool Division 
uses Timken bearings on the main 
drive shaft and in the constant speed 
and variable speed drives to hold 
shafts in accurate alignment and 


King boring 


insure proper gear meshing. 

No other bearing can give you all 
the advantages you get with Timken 
bearings. Make sure you have them in 
the machine tools you buy or build. 
Look for the trade-mark “Timken” 
on every bearing. The Timken Roller 
Bearing Company, Canton 6, Ohio. 
Canadian plant: St. Thomas, Ontario. 
Cable address: ““TIMROSCO”. 


This symbol on a product means 
sts bearings are the best 


cision and a 


smooth flow of power. 





NOT JUST A BALL () NOT JUST A ROLLER C—) THE TIMKEN TAPERED ROLLER (> BEARING TAKES RADIAL ©) AND THRUST ~@)~- LOADS OR ANY COMBINATION 


WE MAKE OUR OWN STEEL 


The special grade alloy steel which 
gives Timken bearings their strength 
and resistance to wear is made in 
our own steel mills 


The Timken Roller Bearing Com 
pany is the acknowledged leader in 
1. advanced design; 2. precision 
manufacturing; 3. rigid quality con 
trol; 4. special analysis steels 


‘TIMKEN: 


TAPERED ROLLER BEARINGS 


1 


-)- 
“Tt ‘ 
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Barking hounds ... blaring horns... tallvho! Many a 
clear Virginia morning watched George Washington as he 
went “riding to hounds.” The “Father of Our Country” 
was another famous American who loved every form of 
hunting. His diaries, preserved in the State Dept. at Wash- 
ington, D. Sue BIN full of references to the sport. 

“went a-gun- 


ning up the Creek” are among entries describing trips 


Rid out with my gun”: “went ducking” 


in search of gume And the diaries display the great 
man’s reputation for truthtelling as well. Frank to admit 
failure, he re ported : Found both a bear and a fox, but got 


ne.ther”: “went hunting . . . startled a deer and then a fox, 


but got neither.” All the thrills and disappointments of 


hunting were keenly felt by George Washington, hunter. 














For satisfaction and solid enjoyment, hunting can’t be 
matched by anv other sport. It has long built character, 
self-reliance and endurance . provided many thrilling 


hours for millions of marksmen. 


You can help promote the popular sport of hunting by 
taking an active part in lo al and national conservation 
programs. Remember—conservation today means good 
shooting tomorrow! E. I. du Pont de Nemours & Co. (Ine.), 


I xplosives Department, Wilmington 98, Delaware. 


WRITE FOR FREE BOOKLET on how to start a mfle club 

win Ranger Shooting Emblems. Sportsmen's 
Service Bureau, Department D-2, Sporting Arms and 
Ammunition Institute, 343 Lexington Ave., New 


York 16, N. ¥ 


DU PONT SPORTING POWDERS 


REGUS Pa 


WORLD-FAMOUS SINCE 1802 


BETTER THINGS FOR BETTER LIVING... THROUGH CHEMISTRY 





. 


VOLUME XXXVII, NO. 196 SECTION Il JANUARY-FEBRUARY 1953 


= ANCE 


THE ANNUAL DIRECTORY SECTION 
1953 








CONTENTS 


Members of Council, American Ordnance Association 
Board of Directors and Executive Committee 
National Officers and Advisory Board 
Officers and Directors of All Local Posts 
Members of the Technical Divisions and Committees 
Organization Chart of the National Association 


Honor Roll of Company Members 




















Published by the 


AMERICAN ORDNANCE ASSOCIATION 
705 Mills Building ° Washington 6, D.C. 











AMERICAN ORDNANCE ASSOCIATION 


Founded 1919 


A patriotic, educational, scientific, nonpolitical, and nonprofit- 
making organization of American citizens dedicated to scien- 
tific and industrial preparedness for the common defense 


OnxpnaNnce is the generic term embracing: 
All weapons and appurtenances for their operation and maintenance. 
All ammunition and its chemical, metallurgical, and atomic components. 
All rockets, bombs, guided missiles, torpedoes, depth charges, and mines. 
All combat vehicles, tanks, tank destroyers, and weapon carriers. 


All vehicles for automotive transport of personnel and matériel on land. 


All optical, aérial, mechanical, electrical, and electronic systems for locating and track- 


ing targets on land, at sea, and in the air. 


The need for a civilian association of private citizens to codperate with the ordnance or- 
ganizations of our Armed Forces arises from the fact that, in the United States, in ac- 
cordance with traditional national policy, there is little or no private industry for the 
production of ordnance in time of peace. Yet in time of emergency, as our experience 
in two world wars so tragically proved, ordnance of superior quality and in great quan- 
tities must be available in a very minimum of time for the use of our armed forces in 
order to avoid incurring unnecessary expenditures of hundreds of millions of dollars 


and, infinitely more important, the sacrifice of hundreds of thousands of American lives. 


Trained scientists and engineers in the laboratories and industrial establishments of our 
country, alert executives and key men of our factories and plants, students at our techni- 
cal colleges, and artisans of our vast economy—all are united through membership 
in the American Ordnance Association in the firm determination to achieve peace 


through strength by providing superior ordnance for our Armed Forces. 


To keep alive a knowledge of ordnance design and production; to assist in the solution 
of the ramified technical, scientific, and economic problems incident to ordnance pre- 
paredness; to weld into an active, alert, and skilled group all eligible citizens for the 
advancement of scientific and industrial preparedness, and thus to contribute to the 
strength of our national security and the maintenance of peace—these are the goals of 
the American Ordnance Association, and to these ends its constitution and by-laws are 


directed. An organization chart of the Association is on pages 20 and 21. 





American Ordnance Association 


COUNCIL 


The elective body of the Association is its Council composed of one member representing 
each local Post, one member representing each Technical Division, the three immediate past 
presidents, the charter national officers and directors, and twenty-four members at large. 


William W. Coleman, Chairman—Past President of the As- 
sociation—Bucyrus-Erie Company, South Milwaukee, Wis. 

C. K. Davis, Vice-Chairman—Representing Small Arms and 
Small Arms Ammunition Division—Remington Arms Com- 
pany, Bridgeport, Conn. 

Marion J. Allen—Representing Chicago Post—American Steel 
Foundries, Chicago, Iil. 

George W. Armstrong, Jr.—Representing Lone Star Post— 
Texas Steel Company, Fort Worth, Tex. 

Joseph L. Auer—Member at Large—R. Hoe & Company, 
New York, N. Y. 

G. M. Barnes—Member at Large—Washington, D. C. 

H. G. Batcheller—Member at Large—Allegheny Ludlum Steel 
Corporation, Pittsburgh, Pa. 

Raymond M. Bichler—Representing Empire Post—Rochester 
Institute of Technology, Rochester, N. Y. 

F. S. Blackall, Jr.—Representing Gage Division—Taft-Peirce 
Manufacturing Company, Woonsocket, R. I. 

Thomas F. Brown—Member at Large—Room 2536, 120 Broad- 
way, New York, N. Y. 

Harry A. Bullis—Representing Northwest Post—General Mills, 
Inc., Minneapolis, Minn. 

James H. Burns—Representing Washington Post—3901 Con- 
necticut Avenue, Washington, D. C. 

Haskell C. Carter—Representing Columbia River Post—Carter 
Manufacturing Company, Portland, Oreg 

Henry L. Clark—Representing Los Angles Post—General 
— Corporation, 2700 Tweedy Boulevard, South Gate, 
Calif. 

Kenneth B. Coates—Representing Michigan Post—Great Lakes 
Steel Corporation, Detroit, Mich. 

H. E. Coombe—Representing Cincinnati Post—Powell Valve 
Company, Cincinnati, Ohio. 

T. J. Cummins—Representing Florida Post—Eglin Air Force 
Base, Fla. 

Harry Darby—Representing Midwest Post—Darby Corpora- 
tion, Kansas City, Kans. 

Irving A. Duffy—Member at Large—Ford Motor Company, 
Detroit, Mich. 

Thomas H. Eddy—Representing Pittsburgh Post—George A. 
Kelly Company, Pittsburgh, Pa. 

Robert C. Enos—Member at Large—Standard Steel Spring 
Company, Coraopolis, Pa. 

Harry Erlicher—Representing Capital Cities Post—Office of 
the Under Secretary of the Army, Washington, D. C. 

Edward B. Gallaher—Representing Hartford-Springfield Post 
—Clover Manufacturing Company, Norwalk, Conn. 

Albert W. Gilmer—Representing Philadelphia Post—Barnes, 
Dechert, Price, Myers & Rhoads, Philadelphia, Pa. 

Britton L. Gordon—Member at Large—Blackmer Pump Com- 
pany, Grand Rapids, Mich. 

John M. Hancock—Member at Large—Lehman Brothers, New 
York, N. Y. 

Arnold Hanger—Member at Large—Silas Mason Company, 
New York, N. Y. 

F. D. Hansen—Representing Milwaukee Post—2105 E. La- 
fayette Place, Milwaukee, Wis. 

N. L. Hawkins—Representing Louisiana Post—Orleans Ma- 
terials & Equipment Company, New Orleans, La. 

Stanley C. Hope—Representing Fire Control Instrument Divi- 
sion—Esso Standard Oil Company, New York, N. Y. 


Walter N. Howley—Member at Large—Lansdowne Steel & 
Iron Company, Morton, Pa. 

Ben Hughes—Representing Nebraska Post—Hughes Brothers 
Company, Seward, Nebr. 

George F. Hussey, Jr.—Representing New York Post—Ameri- 
can Standards Association, New York, a 

Edgar V. Jessup—Member at Large—Marchant Calculating 
Machine Company, Oakland, Calif. 

M. H. Johnson—Representing Mid-Continent 
pendent Plow, Inc, Neodesha, Kans. 

Fairman B. Lee—Representing Puget Sound Post—Fairman 
B. Lee Company, Seattle, Wash. 

James D. Maitland—Representing Rocky Mountain Post— 
Cobusco Stee! Products, Denver, Colo. 

Henry N. Marsh—Member at Large—Hercules Powder Com- 
pany, Wilmington, Del. 

John C. McHannan—Member at Large—Central National 
Bank, Cleveland, Ohio. 

Ernest A. Merklein—Member at Large—Merklein & Com- 
pany, Shreveport, La. 

William H. Mitchell—Member at Large—Mitchell Steel Com- 
pany, Cincinnati, Ohio. 

Clyde H. Morgan—Member at Large—Emerson Electric 
Manufacturing Company, St. Louis, Mo. 

Thomas E. Murray, Sr—Member at Large—United States 
Atomic Energy Commission, Washington, D. C. 

E. F. Norelius—Representing Central Illinois Post—Allis- 
Chalmers Manufacturing Company, Springfield, III. 

K. T. Norris—Member at Large—Norris-Thermador Corpora- 
tion, Los Angeles, Calif. 

Walter C. Pew—Member at Large—Sun Oil Company, Phila- 
delphia, Pa. 

C. F. Pickett—Representing Aberdeen Proving Ground Post— 
Aberdeen Proving Ground, Md. 

William J. Rushton—Member at Large—Protective Life In- 
surance Company, Birmingham, Ala. 

S. E. Skinner—Representing Artillery Division—General 
Motors Corporation, Lansing, Mich. 

Ross Stewart—Representing Texas Post—Stewart & Stevenson 
Services, Houston, Tex. 

R. J. Stockham—Representing Birmingham Post—Stockham 
Valves & Fittings, Birmingham, Ala. 

Lewis L. Strauss—Member at Large—3o0 Rockefeller Plaza, 
New York, N. Y. 

R. L. Telford—Representing Rocket, Bomb and Artillery 
Ammunition Division—Silas Mason Company, Shreve- 
port, La. 

Paul O. Vogt—Representing Packaging Division—General 
Electric Company, Schenectady, N. Y. 

Harry A. Wansker—Representing Yankee Post—Carr Fastener 
Corporation, Cambridge, Mass. 

J. Carlton Ward, Jr—Member at Large—Colton Street, Farm- 
ington, Conn. 

G. A. Waters—Representing St. Louis Post—Wagner Electric 
Corporation, St. Louis, Mo. 

Thomas J. Watson—Member at Large—International Busi- 
ness Machines Corporation, New York, N. Y. 

A. J. Weatherhead, Jr.—Representing Cleveland Post— 
Weatherhead Company, Cleveland, Ohio. 

C. D. Wiman—Representing Quad Cities-lowa Post—Deere 
& Company, Moline, III. 

Dean Witter—Representing San Francisco Post—Dean Witter 
& Company, San Francisco, Calif. 


Post—Inde- 


(Student Posts are not represented on Council) 
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BOARD OF DIRECTORS 


Robert L. Biggers—until December 31, 1953—Fargo Division, 
Chrysler Corporation, Detroit, Mich. 


W. H. P. Blandy—until December 31, 1956—The Health In- 
formation Foundation, New York, N. Y. 


Levin H. Campbell, Jr—until December 31, 1956—Auto- 
motive Safety Council, Washington, D. C. 


Donald F. Carpenter—until December 31, 1955—Wilmington, 
Del. 


Henry L. Clark—until December 31, 1955—General Motors 
Corporation, South Gate, Calif. 


W. W. Coleman—Past President of the Association—Bucyrus- 
Erie Company, Milwaukee, Wis. 


C. Stewart Comeaux—until December 31, 1955—Coronado, 
Oklawaha, Fla. 


Henry P. Erwin—until December 31, 1954—Hibbs Building, 
Washington, D. C. 


B. F. Fairless—until December 31, 1954—U. S. Steel Cor- 
poration, Pittsburgh, Pa. 


Herbert A. Gidney—until December 31, 1953—Fort Lauder- 
dale, Fla. 


R. E. Gillmor—until December 31, 1953—Sperry Corporation 
New York, N. Y. 

E. R. Godfrey—until December 31, 1954—General Motors 
Corporation, Detroit, Mich. 

C. Jared Ingersoll- until December 31, 1956—Kansas, Okla 
homa & Gulf Railroad Company, Philadelphia, Pa 

K. T. Keller—until December 31, 1956—Chrvsler Corpora- 
tion, Detroit, Mich. 


Harvey C. Knowles—until December 31, 1953--Procter & 
Gamble Company, Cincinnati, Ohio. 


Ben Moreell—until December 31, 1955--Jone: & Laughlin 
Steel Corporation, Pittsburgh, Pa. 


F. H. Payne—unti] December 31, 1954—Colony Club, Spring- 
field, Mass. 

Louis Polk—until December 31, 1953—Sheffield Corporation, 
Dayton, Ohio. 

John Slezak—unti] December 31, 1954—Turner Brass Works, 
Sycamore, Ill. 

J. E. Trainer—until December 31, 1955—Fireston Tire & 
Rubber Company, Akron, Ohio 

Charles D. Wiman—until December 31, 1956—Deere & Com 
pany, Moline, II! 


EXECUTIVE COMMITTEE 


Levin H. Campbell, Jr., President 

Herbert A. Gidney, Fort Lauderdale, Vice-President 
Harvey C. Knowles, Cincinnati, Vice-President 
Louis Polk, Dayton, Ohio, Vice-President 

Robert L. Biggers, Detroit, Vice-President 

C. Jared Ingersoll, Philadelphia, Director 

R. E. Gillmor, New York, Director 


Ex-officio members of the Executive Committec 
Henry P. Erwin, Washingon, Treasurer 
John Ross Delafield, New York, Counsel 
Leo A. Codd, Washington, Executive Vice-Presider 


Florence G. Ferriter, Washington, Secretary 


OFFICERS 


President: Levin H. Campbell, Jr., Automotive Safety Founda- 
tion, Washington, D. C. 


Vice-President: Herbert A. Gidney, Fort Lauderdale, Fla. 

Vice-President: Harvey C. Knowles, Procter & Gamble Com- 
pany, Gwynne Building, Cincinnati, Ohio. 

Vice-President: Louis Polk, Sheffield Sorporation, Dayton, 
Ohio. 

Vice-President: Robert L. Biggers, Fargo Division, Chrysler 
Corporation, Detroit, Mich. 

Vice-President: John S. Pfeil, Stone & Webster, Inc., 49 Federal 
Street, Boston, Mass. 


Vice-President: Daniel J. Martin, Hughes Tool Company, 
Houston, Tex. 


Vice-President: W. H. P. Blandy, The Health Information 
Foundation, New York, N. Y 

Treasurer: Henry P. Erwin, Hibbs Building, Washington, 
D. C. 

Counsel: John Ross Delafield, Delafield, Marsh & Hope, 15 
William Street, New York, N. Y. 

Executive Vice-President: Leo A. Codd, 705 Mills Building, 
Washington, D. C 

Secretary: Florence G. Ferriter, 705 Mills Building, Wash- 
ington, D. C. 

Managing Editor: Roger E. Lewis, 705 Mills Building, 
Washington, D. C. 

Staff Consultant for Technical Divisions and Committees: 
Burton O. Lewis, 705 Mills Building, Washington, D. C. 


ADVISORY BOARD 


Donald Armstrong, 2230 California Street, N.W., Wash- 
ington, D. C. 


J. D. Biggers, Libbey-Owens-Ford Glass Company, Toledo, 
Ohio. 


Russell E. Gardner, Jr., Reinholdt & Gardner, 400 Locust 
Street, St. Louis, Mo. 


Earl B. Gilmore, 160 S. Fairfax Avenue, Los Angeles, Calif. 
T. M. Girdler, Republic Steel Corporation, Cleveland, Ohio. 


A. W. Herrington, Marmon-Herrington Company, Indian- 
apolis, Ind. 


H. P. Lawrence, 2700 16th Avenue, S.W., Seattle, Wash. 


BST. McNeil, McEvoy Company, Houston, Tex. 


Thomas A. Morgan, Sperry Corporation, 30 Rockefeller Plaza, 
New York, N. Y. 


John M. Olin, Olin Industries, Inc., East Alton, Ill. 


S. E. Reimel, Ten Eyck-Wade-Butler Associates, Washington, 
D. C. 


Harry M. Tillinghast, R. Hoe & Company, New York, N. Y. 
Charles E. Wilson, W. R. Grace & Company, New York, N. Y. 








Local Posts of the A.O.A. 


Posts of the Association are formed for the general 






purpose of cultivating a more intimate understanding 
of ordnance subjects through meetings, plant visits, 
seminars, and reports on particular ordnance problems. 





Aberdeen Proving Ground Post, August 16, 1944 
President: B. S. Goodwin, Ordnance Corps, Aberdeen Proving 
Ground, Md. 
Vice-President: T. F. Colleran, Ordnance Corps, Aberdeen 
Proving Ground, Md. 
Secretary: J. C. Zengerle, Jr., Ordnance Corps, Aberdeen 
Proving Ground, Md. 
Treasurer: L. G. Ewalt, Ordnance Corps, Aberdeen Proving 
Ground, Md. 
Directors: G. C. Carlson, Ordnance Corps, Aberdeen Proving 
Ground, Md. 
bg Colleran, Ordnance Corps, Aberdeen Proving Ground, 
B. S. Goodwin, Ordnance Corps, Aberdeen Proving 
Ground, Md. 
Frank E. Grubbs, Ordnance Corps, Aberdeen Proving 
Ground, Md. 
G. A. Gustafson, Ordnance Corps, Aberdeen Proving 
Ground, Md. 
C. L. Poor, III, Ordnance Corps, Aberdeen Proving 
Ground, Md. 
W. R. Slaughter, Ordnance Corps, Aberdeen Proving 
Ground, Md. 
T. K. Turk, Pemco Company, Baltimore, Md. 
S. ~ Woods, Ordnance Corps, Aberdeen Proving Ground, 
Md. 

Birmingham Post, December 3, 1930 
9t: Bradford C. Colcord, Woodward Iron Company, 
3 am, Ala. 

Vice-President: A. V. Wiebel, Tennessee Coal and Iron Divi- 
sion, U. S. Steel Corporation, Fairfield, Ala. 
Treasurer: Robert D. Cotten, Protective Life Insurance Com- 
pany, Birmingham, Ala. 
Secretary: Ralph E. Parker, 8328 South First Avenue, Bir- 
mingham 6, Ala. 
Directors: James M. Barry, Southern Company, Birmingham, 
Ala 
J. L. Bedsole, Williams Box Company, Prichard, Ala. 
D. W. Blend, Wolverine Tube Division, Decatur, Ala. 
R. H. LeTourneau, R. G. LeTourneau Company, Vicks- 
burg, Miss. 
R. S. Lynch, Atlantic Steel Company, Atlanta, Ga. 
W. H. Martin, Jr., King Stove & Range Company, Shefheld, 
Ala. 
S. D. Moxley, American Cast Iron Pipe Company, Bir- 
mingham, Ala. 
C. Pratt Rather, Southern Natural Gas Company, Bir- 
mingham, Ala. 
F. O. Reemer, Pullman-Standard Car Manufacturing Com 
pany, Birmingham, Ala. 
Walker Reynolds, Alabama Pipe Company, Anniston, Ala. 
William J. Rushton, Birmingham Ordnance District, Bir- 
mingham, Ala. 
L. N. Shannon, Stockham Valves & Fittings, Birmingham, 
Ala. 






Capital Cities Post, February 8, 1950 

President: Ernest E. Johnson, General Electric Company, 
Schenectady, N. Y. 

Secretary-Treasurer: Edward S. Webster, Watervliet Arsenal, 

Watervliet, N. Y. 

Directors: John O. Amstuz, Behr-Manning Corporation, 
Watervliet, N. Y. 

Hiland G. Batcheller, Allegheny Ludlum Steel Corporation, 

Menands, N. Y. 





Ledyard Cogswell, Jr. Albany Lumber & Planing Mill 
Company, Albany, N. Y. 

R. Z. Crane, Watervliet Arsenal, Watervliet, N. Y. 

Leon W. Dwyer, Saratoga Springs, N. Y. 

John E. N. Hume, Sr., Schenectady, N. Y. 

Willard A. Kitts, General Electric Company, Schenectady, 
™ o 

Albert H. Maggs, Watervliet Arsenal, Watervliet, N. Y. 

Wendell Westover, Westover-Wolfe Contracting Company, 
Albany, N. Y. 


Central Illinois Post, May 29, 1945 
President: J. R. Munro, Caterpillar Tractor Company, Peoria, 
Ii. 
Vice-President: R. L. Larson, Downtown Chevrolet Company, 
Peoria, Ill. 
Secretary-Treasurer: M. R. Yontz, R. G. LeTourneau, Inc., 
Peoria, IIl. 
Directors: S. S. Battles, Mid-West Manufacturing Company, 
Galesburg, III. 
D. A. Campbell, National Canvas Goods Manufacturers As- 
sociation, St. Paul, Minn. 
P. E. Herschel, Jr.. R. Herschel Manufacturing Company, 
Peoria, Ill. 
Henry Howard, Caterpillar Tractor Company, Peoria, III. 
Theron Howard, Hyster Company, Peoria, Ill. 
W. A. Matheson, Lustron Corporation, Columbus, Ohio. 
Emil Norelius, AllisChalmers Manufacturing Company, 
Springfield, Ill. 
L. P. Weiner, Pabst Brewing Company, Milwaukee, Wis. 


Chicago Post, May 3, 1924 


President: John Slezak, Turner Brass Works, Sycamore, III. 
Vice-Presidents: Marion J. Allen, American Stee! Foundries, 
Chicago, Ill. 
H. J. Prebensen, Air Comfort Corporation, Chicago, III. 
W. G. Swartchild, Jr., Swartchild & Company, Chicago, III. 
Seeretary: E. J. O'Keefe, O'Keefe & Walters, 624 South Michi- 
gan Avenue, Chicago 5, Ill. 
Treasurer: G. D. Dearlove, International Harvester Company, 
Chicago, III. 
Assistant Treasurer: G. R. Catlett, Arthur Anderson & Com- 
pany, Chicago, Ill. 
Directors: Mark Brown, Harris Trust & Savings Bank, Chi- 
cago, Ill. 
E. J. Bush, Diamond T Motor Car Company, Chicago, III. 
W. E. Crocombe, American Forge Division, American 
Brake Shoe Company, Chicago, III. 
Thomas Drever, American Steel Foundries, Chicago, III. 
E. S. Higginbotham, Tokheim Oil Tank & Pump Com- 
pany, Fort Wayne, Ind. 
Henry P. Isham, Clearing Industrial Division, Chicago, III. 
James W. Karraker, Northern Trust Company, Chicago, IIl. 
James S. Knowlson, Stewart-Warner Corporation, Chicago, 
Ill. 
Glen Lloyd, Bell, Boyd, Marshall & Lloyd, Chicago, Ill. 
Fowler McCormick, International Harvester Company, 
Chicago, IIL. 
Francis W. Parker, Jr., Parker & Carter, Chicago, Ill. 
H. S. Vance, Studebaker Corporation, South Bend, Ind. 


Cincinnati Post, December 10, 1925 
President: Louis Polk, Sheffield Corporation, Dayton, Ohio. 
Vice-Presidents: Harold R. LeBlond, Cleveland Automatic 
Machine Company, Norwood, Ohio. 








Local Posts 


Henry V. Heuser, Henry Vogt Machine Company, Louis- 
ville, Ky. 

Robert G. Calton, Bell Meade Boulevard, Nashville, Tenn. 

Louis Schwitzer, Schwitzer-Cummins Company, Indian- 
apolis, Ind. 

Secretary-Treasurer: James H. Reynolds, Cincinnati Ordnance 
District, Big Four Building, Cincinnati, Ohio. 
Directors: L. W. Scott Alter, American Tool Works Com- 

pany, Cincinnati, Ohio. 

Frederick V. Geier, Cincinnati Milling Machine Company, 
Cincinnati, Ohio. 

Robert S. Gruver, Armco Steel Corp., Middletown, Ohio. 

E. Webster Harrison, Harrison & Company, Cincinnati, 
Ohio. 

Harvey C. Knowles, Procter & Gamble Company, Cin- 
cinnati, Ohio. 

Harold R. LeBlond, Cleveland Automatic Machine Com- 
pany, Norwood, Ohio. 

E. A. Muller, 2936 Observatory Avenue, Cincinnati, Ohio. 

Louis Polk, Shefield Corporation, Dayton, Ohio. 

Peter E. Rentschler, Hamilton Foundry & Machine Com- 
pany, Hamilton, Ohio. 


The Citadel Post, February 21, 1951 


President: W. L. Yarborough, Darlington, S. C. 
First Vice-President: T. ]. Twomey, Charlestown, Mass. 
Second Vice-President: E. Aberman, Rock Hill, S. C. 
Secretary-Treasurer: H. L. Garrett, The Citadel, Charleston, 
‘.¢. 
Directors: E. O. Atkinson, Shelbyville, Ky., chairman. 
C. B. Bliesener, Charleston, S. C. 
W. B. Brown, Lake City, S. C. 
F. R. Dulany, Savannah, Ga. 
W. G. Henne, Atlantic City, N. J. 
B. E. Jones, Jacksonville, Fla. 
N. R. Kyle, Chicago, Il. 
]. H. Roberts, Bamberg, S. C. 
J. B. Wilkie, Myrtle Beach, S. C. 


Cleveland Post, October 25, 1940 


President: A. J. Weatherhead, Jr., Weatherhead Company, 
‘leveland, Ohio. 
Vice-Presidents: ]. E. Trainer, Firestone Tire & Rubber Com- 
pany, Akron, Ohio. 
William Forster, Hays Manufacturing Company, Erie, Pa. 
Secretary-Treasurer: J. C. McHannan, Central National Bank 
of Cleveland, Cleveland, Ohio. 
Directors: The officers and Robert F. Black, White Motor 
Company, Cleveland, Ohio. 
George C. Brainard, Addressograph-Multigraph Company, 
Euclid, Ohio. 
Ward M. Canaday, Willys-Overland Motors, Inc., Toledo, 
Ohio. 
Fred Chapin, National Acme Company, Cleveland, Ohio. 
Frederick C. Crawford, Thompson Products, Inc., Euclid, 
Ohio. 
Ben F. Hopkins, Cleveland Graphite Bronze Company, 
Cleveland, Ohio. 
Harvey B. Jordan, American Steel & Wire Company, Cleve- 
land, Ohio. 
Adrian D. Joyce, Glidden Company, Cleveland, Ohio. 
Albert Miller, Central Ohio Paper Company, Columbus, 
Ohio. 
William Ong, American Steel & Wire Company, Cleve- 
land, Ohio. 
Frank Purnell, Youngstown Sheet & Tube Company, 
Youngstown, Ohio. 
Henry A. Roemer, Jr., Sharon Steci Corporation, Sharon, Pa. 
W. Robert Timken, Timken Roller Bearing Company, 
Canton, Ohio. 
C. M. White, Republic Steel Corporation, Cleveland, Ohio. 
C. W. Williams, Battelle Memorial Institute, Columbus, 
Ohio. 


Columbia River Post, June 14, 1950 


President: Byron J. Beattie, Beattie & Company, Portland, 
Oreg. 
First Vice-President: W. L. McCarter, Screw Machine Prod- 
ucts Company, Portland, Oreg. 
Second Vice-President: A. F. McGarr, Lomac Motors, Port- 
land, Oreg. 
Secretary: J. A. Gay, Lomac Motors, Portland, Oreg. 
Treasurer: Gordon G. Tupling, Bearing Engineering Com- 
pany, Portland, Oreg. 
Directors: The officers and Edward Haas, Ballou & Wright, 
Portland, Oreg. 
Haskel! C. Carter, Carter Manufacturing Company, Port- 
land, Oreg 
Theodore Emerson, Bonneville Power Administration, 
Portland, Oreg. 
W. A. Gish, Pacific Power & Light Ce mpany, Portland, 
Oreg 
Ashley Green, attorney, Portland, Oreg 
Z. C. Hansen, Automotive Equipment Company, Port 
land, Oreg. 


El Paso (Rio Grande) Post, November 6, 1952 


President (pro tem.): Henry E. Minton, E! Paso, Tex. 
Secretary (pro tem.): C. A. Lindeman, Darbyshire Steel Com- 
pany, El Paso, Tex. 
(Other officers and directors to be elected.) 


Empire Post, April 29, 1938 


President: Carl S. Hallauer, Bausch & Lomb Optical Company, 
Rochester, N. Y. 
First Vice-President: Keith Williams, Pratt & Letchworth 
Company, Buffalo, N. Y. 
Second Vice-President: Francis R. Gorman, Gorman & 
Halpern, Utica, N. Y. 
Acting Secretary-Treasurer: Raymond M. Bichler, Rochester 
Institute of Technology, Rochester, N. Y 
Directors: Erwin R. Davenport, Gannett Company, Rochester, 
N. Y. 
Robert E. Dillon, Lake Erie Engineering Corporation, 
3uffalo, N. Y. 
Mark Ellingson, Rochester Institute of Technology, 
Rochester, N. Y. 
James E. Gleason, Gleason Works, Rochester, N. Y 
Francis R. Gorman, Gorman & Halpern, Utica, N. Y. 
Edward A. Halbleib, Victor Insulator Company, Rochester, 
N. Y. 
Carl S. Hallauer, Bausch & Lomb Optical Company, 
Rochester, N. Y. 
Myron J. Hayes, Eastman Kodak Company, Rochester, 
N. Y 


Fred F. Hickey, Savage Arms Corporation, Utica, N. Y. 

Thomas L. Lee, Rochester, N. Y. 

Reginald Lenna, Blackstone Corporation, Jamestown, N. Y. 

Ray C. Malvin, U. S. Hoffman Machinery Corporation, 
Auburn, N. Y. 

Richard H. Pass, Onondaga Pottery Company, Syracuse, 
N. Y. 

H. B. Sheets, Marine Trust Company, Buffalo, N. Y. 

Keith Williams, Pratt & Letchworth Company, Buffalo, 
es 


Frontier Chapter, Empire Post 


Chairman: H. B. Sheets, Marine Trust Company, Buffalo, 
oe A 

Membership Committee: Ray C. Neal, R. C. Neal Company, 
Buffalo, N. Y. 

Steering Committee Chairman: Keith Williams, Pratt & Letch- 
worth Company, Buffalo, N. Y. 

Treasurer: Walter Schmidt, Niagara Mohawk Power & Light 
Company, Niagara Falls, N. Y. 





Jamestown Chapter, Empire Post 


Chairman: C. Earl Norquist, Norquist Products, Inc., James- 
town, N. Y. 


Mohawk Valley Chapter, Empire Post 


Chairman: Frank Gorman, Helpern and Gorman, Utica, N. Y. 

First Vice-Chairman: Gordon T. Wood, Savage Arms Cor- 
poration, Utica, N. Y. 

Second Vice-Chairman: Thomas Bright, Revere Copper & 
Brass Company, Rome, N. Y. 

Secretary-Treasurer: H. K. Faulkner, Remington Arms Com- 
pany, Ilion, N. Y. 


Rochester Chapter, Empire Post 


Chairman: Ray M. Biehler, Rochester Institute of Technology, 
Rochester, N. Y. 

Vice-Chairman: Orrin J. Mitchell, Union Steel Chest Com- 
pany, LeRoy, N. Y. 

Program Chairman: Earl T. Gruendike, General Railway 
Signal Company, Rochester, N. Y. 


Southern Tier Chapter, Empire Post 


Chairman: Claude Wright, Webster Industries, Webster, N. Y. 
Secretary: F. N. Tracy, Ward LaFrance Truck Corporation, 
Elmira, N. Y. 


Syracuse-Central New York Chapter, Empire Post 


Chairman: Stanley H. Ellison, Carrier Corporation, Syra- 
cuse, N. Y. 

First Vice-Chairman and Meeting Chairman: John I. Dean, 
Porter-Cable Machine Company, Syracuse, N. Y. 

Second Vice-Chairman and Membership Chairman: Robert I. 
Hicks, Lamson Corporation, Syracuse, N. Y. 

Secretary: Gwyn Thomas, Manufacturers Association of Syra- 
cuse, Chamber of Commerce Building, Syracuse, N. Y. 


Tri-Cities Chapter, Empire Post 


Chairman: Stuart Newing, Newing Motor Company, 


Endicott, N. Y. 


Florida Post, June 12, 1951 


Acting President: R. L. Dickson, Eglin Air Force Base, Fla 
Secretary: J. M. Pendergrass, U.S.A.F., Headquarters, Air 
Proving Ground, Eglin Air Force Base, Fla. 
Assistant Secretary: Anthony Casper, Eglin Air Force Base, 
Fla. 
Corresponding Secretary: Miss Sue Cain, Eglin Air Force 
Base, Fla. 
Treasurer: C. W. Mallette, Eglin Air Force Base, Fla. 
Assistant Treasurer: C. D. Longaker, Eglin Air Force Base, 
Fla. 
Directors: G. M. Corrigan, Coral Gables, Fla. 
R. L. Dickson, Eglin Air Force Base, Fla. 
K. F. Fulton, Eglin Air Force Base, Fla 
A. D. Ginzburg, Eglin Air Force Base, Fla. 
H. L. Hawkins, Eglin Air Force Base, Fla. 
R. C. Hoffman, Eglin Air Force Base, Fla. 
M. G. Hugo, Eglin Air Force Base, Fla. 
J 


. R. Langley, Eglin Air Force Base, Fla. 
R. M. Sinnen, Eglin Air Force Base, Fla. 
P. Steiner, Eglin Air Force Base, Fla. 

E. C. Williamson, Jacksonville, Fla. 


Hartford-Springfield Post, November 18, 1941 


President: S. C. Hope, Esso Standard Oil Company, New 
York, N. Y. 


Local Posts 





Vice-Presidents: J]. H. Chaplin, Veeder-Root, Inc., Hartford, 


Conn. 
- Gallaher, Clover Manufacturing Company, Norwalk, 
nn. 
C. H. Granger, Waterbury, Conn. 
Secretary-Treasurer: J. A. MacDonnell, Gilbert & Barker 
Manufacturing Company, West Springfield, Mass. 
Directors: F. H. Payne, Springfield, Mass. chairman; the 
officers and 
G. H. Anthony, Colt’s Manufacturing Co., Hartford, Conn. 
J. S. Begley, Holyoke, Mass. 
William T. Brown, A. G. Spalding & Brothers, Inc., 
Chicopee, Mass. 
E. P. Bullard, Bullard Company, Bridgeport, Conn. 
F, U. Conard, Niles-Bement-Pond Company, West Hart- 
ford, Conn. 
C. K. Davis, Remington Arms Company, Bridgeport, Conn. 
G. L. Dawson, Winchester Repeating Arms Company, New 
Haven, Conn. 
C. B. Dick, Westinghouse Electric Corporation, Springfield, 
Mass. 
G. H. Drewry, Niles-Bement-Pond Company, West Hart- 
ford, Conn. 
W. M. Goss, Scovill Manufacturing Company, Waterbury, 
Conn. 
James L. Guion, Springfield Armory, Springfield, Mass. 
C. R. Hellstrom, Smith & Wesson, Inc., Springfield, Mass. 
D. P. Hess, American Bosch Corporation, Springfield, Mass. 
Edgar H. Kibler, Jr., Springfield Ordnance District, Spring- 
field, Mass. 
L. E. Lentz, Underwood Corporation, Hartford, Conn. 
D. G. Millar, Greenfield Tap & Die Corporation, Green- 
field, Mass. 
C. B. Parsons, American Hardware Corporation, New 
Britain, Conn. 
H. H. Pease, New Britain Machine Company, New Britain, 
Conn. 
R. E. Pritchard, Stanley Works, New Britain, Conn. 
E. S. Pugsley, New Haven, Conn. 
James Y. Scott, Van Norman Company, Springfield, Mass. 
H. W. Steinkraus, Bridgeport Brass Company, Bridgeport, 
Conn. 


Lone Star Post, June 12, 1945 


President: C. E. Medley, Bethlehem Supply Company, Fort 
Worth, Tex. 
Vice-President: Warren W. Wells, Axtell Company, Fort 
Worth, Tex. 
Secretary-Treasurer: W. M. Harrison, Crown Machine Tool 
Company, Fort Worth, Tex. 
Directors: G. H. Brown, Wichita Engineering Company, 
Wichita Falls, Tex. 
S. P. Hamer, Liberty Manufacturing Company, Fort 
Worth, Tex. 
F. L. LeBus, LeBus Tool Company, Longview, Tex. 
F. B. McKimball, Southwestern Gage Company, Dallas, 
Tex. 
Donald Mitchell, John E. Mitchell Company, Dallas, Tex. 
M. J. Neeley, Hobbs Manufacturing Company, Fort Worth, 
Tex. 
R. H. Norris, Dearborn Stove Company, Dallas, Tex. 


Los Angeles Post, May 27, 1936 


President: W. A. Wilson, Web Wilson Oil Tools, Inc., Los 
Angeles, Calif. 

Vice-President: R. C. Geffs, Clary Multiplier Corporation, San 
Gabriel, Calif. 

Secretary: C. H. Nazro, Byron Jackson Company, P. O. Box 
2017 Terminal Annex, Los Angeles 54, Calif. 

Treasurer: Samuel K. Rindge, Citizens National Trust & 
Savings Bank, Los Angeles, Calif. 











Local Posts 


Directors: The officers and Henry L. Clark, General Motors 
Corporation, South Gate, Calif. 
a Conant, Douglas Aircraft Company, Santa Monica, 
if. 
Louis G. Dunn, California Institute of Technology, Pasa- 
dena, Calif. 
P. W. Lizza, Bermite Powder Company, Saugus, Calif. 
Walter C. Main, Oakland, Calif. 
J. P. McCafferty, Los Angeles, Calif. 
K. T. Norris, NorrisThermador Corporation, Los An- 
geles, Calif. 
Morris B. Pendleton, Plomb Tool Company, Los Angeles, 
Calif. 
John B. Rauen, U. S. Spring & Bumper Company, Los An- 
geles, Calif. 
J. D. Spalding, National Supply Company, Torrance, Calif. 
C. B. Tibbetts, Los Angeles Steel Casting Company, Hunt- 
ington Park, Calif. 


Louisiana Post, May 24, 1950 


President: N. L. Hawkins, Orleans Materials & Equipment 
Company, New Orleans, La. 
Vice-President: R. L. Telford, Silas Mason Company, Shreve- 
port, La 
Secretary-Treasurer: Ray Samuel, Higgins, Inc. New Or- 
leans, La. 
Directors: Russell A. Cuyler, Louisiana Power & Light Com- 
pany, New Orleans, La. 
J. Mason Guillory, New Orleans Public Service, Inc., New 
Orleans, La. 
Ernest A. Merklein, Merklein and Company, Shreveport, 


La. 

J. Edgar Monroe, Boland Machine & Manufacturing Com- 
pany, New Orleans, La. 

W. C. Nabors, W. C. Nabors Company, Mansfield, La. 


Massachusetts Institute of Technology Post, 
January 20, 1922 


President: Stanley A. Hoff, Cambridge, Mass. 

Vice-President: Ernest P. Abrahamson, II, Cambridge, Mass. 

Secretary-Treasurer: Robert H. Tucker, 100 Memorial Drive, 
Cambridge 39, Mass. 

Faculty Adviser: Lieut. Col. Samuel D. Hall, R.O.T.C. Ord- 
nance Detachment, Massachusetts Institute of Technology, 
Cambridge, Mass. 


Michigan Post, December 12, 1942 


President: Robert L. Biggers, Fargo Divison, Chrysler Cor 
poration, Detroit, Mich. 
Vice-Presidents: Henry T. Bodman, National Bank of Detroit, 
Detroit, Mich. 
George H. Roderick, American Seating Company, Grand 
Rapids, Mich. 
Secretary-Treasurer: Charles W. Brownell, National Bank of 
Detroit, Detroit, Mich. 
Directors: Robert L. Biggers, Fargo Division, Chrysler Cor- 
poration, Detroit, Mich. 
Henry T. Bodman, National Bank of Detroit, Detroit, Mich. 
Herel R. Boyer, General Motors Corporation, Detroit, 
Mic 
Walter O. Briggs, Jr., Briggs Manufacturing Company, 
Detroit, Mich. 
— B. Coates, Great Lakes Steel Corporation, Detroit, 
ic 
John S. Coleman, Burroughs Adding Machine Company, 
Detroit, Mich. 
Irving A. Duffy, Ford Motor Company, Detroit, Mich. 
John F. Gordon, General Motors Corporation, Detroit, Mich. 
Edward T. Gushée, Detroit Edison Company, Detroit, Mich. 
Charles L. Jacobson, Chrysler Motor Parts Corporation, 
Detroit, Mich. 


Charles S. Mott, Mott Foundation, Flint, Mich. 

John W. Paynter, J. L. Hudson Company, Detroit, Mich. 

C. J. Reese, Continental Aviation & Engineering Corpora- 
tion, Muskegon, Mich. 

George H. Roderick, American Seating Company, Grand 
Rapids, Mich. 

A. M. Wibel, Nash-Kelvinator Corporation, Detroit, Mich. 


Lansing Chapter, Michigan Post 
President: Lester F. Carlson, Oldsmobile Division, GMC, 
Lansing, Mich. 
Vice-Presdent: Glen Whisler, Reo Motors, Inc., Lansing, 
Mich. 
Secretary: Eldon Robbins, John Bean Division, Food Ma- 
chinery & Chemical Corporation, Lansing 4, Mich. 
Directors: Lee O. Benner, Motor Wheel Corporation, Lansing, 
Mich. 
Barney C. Cox, Melling Forging Company, Lansing, Mich. 
Frederik Marin, Bank of Lansing, Lansing, Mich. d 
Clarence A. Trump, Fisher Body Division, GMC, Lansing, 
Mich. 


Western Michigan Chapter, Michigan Post 


Secretary: Britton L. Gordon, Blackmer Pump Company, 
Grand Rapids, Mich. 
Directors: Britton L. Gordon, Blackmer Pump Company, 
Grand Rapids, Mich. 
Elisha Gray, II, Whirlpool Corporation, Saint Joseph, Mich. 
S. K. Harrington, A-B Stoves, Battle Creek, Mich 
George Roderick, American Seating Company, Grand 
Rapids, Mich. 
Frederick Vogt, Knape and Vogt Manufacturing Com- 
pany, Grand Rapids, Mich. 
Roger Waindle, Nugent Sand Company, Muskegon, Mich. 


Mid-Continent Post, December 12, 1944 


President: M. H. Johnson, Independent Plow, Inc., Neodesha, 
Kans. 
Vice-President: R. R. King, American Body & Trailer Com- 
pany, Oklahoma City, Okla. 
Consulting Engineer: W. H. Steuve, Oklahoma City, Okla. 
— Treasurer: C. B. Horton, Horton Engineering Com- 
pany, A211 E. Seventh Street, Tulsa, Okla. 
Directors: Frank Hinderliter, Tulsa, Okla. 
George Nicholson, Tulsa, Okla. 
Walter O'Bannon, Jr., Tulsa, Okla. 
Ed Warmack, Warmack Stove Company, Fort Smith, Ark. 


Midwest Post, May 16, 1945 


President: Harry Darby, Darby Corporation, Kansas City, 
Kans. 

First Vice-President: }. C. Shepherd, Sheffield Steel Corpora- 
tion, Kansas City, Mo. 

Second Vice-President: C. M. Standiford, Crawford Manu- 
facturing Company, Kansas City, Kans. 

Secretary-Treasurer: Fred B. Nichols, Mid-Continent Paint 
Manufacturing Company, 1921 Central Street, Kansas City 8, 
Mo. 

Directors: Leroy M. Alexander, Sheffield Steel Corporation, 

Kansas City, Mo. 

Paul Froeschl, Wilde Drop Forge & Tool Company, Kansas 
City, Mo. 

Elmer Pierson. Vendo Company, Kansas City, Mo. 

Philip Rahm, Darby Corporation, Kansas City, Kans. 

Kenneth Spencer, Spencer Chemical Company, Kansas City, 
Mo. 

E. J. Ziegler, Keystone Trailer & Equipment Company, 
Kansas City, Mo. 


Milwaukee Post, September 26, 1928 


President: Frederick 1. Hansen, Evans-Hansen, Milwaukee, 
Wis. 








Vice-President: N. Rulison Knox, Bucyrus-Erie Company, 
South Milwaukee, Wis. 
Secretary-Treasurer: Jacobus Kruyne, Home Savings Bank, 
2200 North Third Street, Milwaukee, Wis. 
Directors: P. H. Batten, Twin-Disk Clutch Company, Racine, 
Wis. 
Leon R. Clausen, J. I. Case Company, Racine, Wis. 
W. W. Coleman, Bucyrus-Erie Company, South Milwaukee, 
Wis. 
J. E. De Long, Waukesha Motors Corporation, Waukesha, 


is. 

Harold S. Falk, Falk Corporation, Milwaukee, Wis 

George H. Fobian, Oilgear Company, Milwaukee, Wis. 

Frederick D. Hansen, Evans-Hansen, Milwaukee, Wis. 

W. C. Heath, A. O. Smith Corporation, Milwaukee, Wis 

H. Stanley Johnson, Jr., Gisholt Machine Company, Madi- 
son, Wis. 

N. Rulison Knox, Bucyrus-Erie Company, South Milwaukee, 
Wis. 

Herbert V. Kohler, Kohler Company, Kohler, Wis. 

J. Clifford Merwin, Chain Belt Company, Milwaukee, Wis. 

William A. Roberts, Allis‘Chalmers Manufacturing Com- 
pany, West Allis, Wis. 

Robert A. Uihlein, Jos. Schlitz Brewing Company, Mil- 
waukee, Wis. 

Pierpont J. E. Wood, Jeffres, Mouat, Oestreich, Wood & 
Cunningham, Janesville, Wis. 


Nebraska Post, June 22, 1944 


ee Ben Hughes, Hughes Brothers Company, Seward, 
Nebr. 
Vice-President: John McCague, Jubilee Manufacturing Com- 
pany, Omaha, Nebr. 
Secretary-Treasurer: Fred G. Arkoosh, Wilkinson Manufactur- 
ing Company, Omaha, Nebr 
Directors: Robert H. Ammon, Cushman Motor Works, Lin- 
coln, Nebr. 
Robert Bernstein, Independent Metal Products, Omaha, 
Nebr. 
Dana Bradford, Bradford-Kennedy Company, Omaha, Nebr. 
F. H. Bucholz, Omaha Steel Works, Omaha, Nebr 
Clyde Dempster, Dempster Mill Manufacturing Company, 
Beatrice, Nebr. 
Karl Vogel, State Senator, Omaha, Nebr. 


New York Post, June 15, 1921 


President: George F. Hussey, Jr. American Standards Asso- 
ciation, New York, N. Y. 
Vice-Presidents: J. L. Auer, R. Hoe & Company, New York, 
N. Y. 
H. T. Luria, Luria Steel & Trading Corporation, New 
York, N. Y 
R. L. Maxwell, American Machine & Foundry Company, 
New York, N. Y 
J. G. Phillips, International Business Machines Corporation, 
New York, N. Y. 
Secretary-Treasurer: J. S. Walker, New York Ordnance Dis- 
trict, 180 Varick Street, New York 14, N. Y. 
Directors: George W. Allison, Locust Cove, Kings Point, N. Y. 
T. F. Brown, National Distillers Products Corporation, 
New York, N. Y. 
Paul T. Cullen, Sperry Gyroscope Company, Great Neck, 
Y 


William E. Eisner, American Visuals Corporation, New 
York, N. Y. 

C. L. Farrand, Farrand Optical Company, Bronx, N. Y 

W. R. Janney, National Can Corporation, New York, N. Y. 

D. B. MacMaster, D. Blair MacMaster Company, New York, 
N. Y 


Chester E. Mueller, 830 Broad Street, Newark, N. ] 
Herman A. Peterson, Intertype Corporation, Brooklyn, N. ¥ 
H. N. Sachs, Frank Crystal & Company, New York, N. Y 


, 


Local Posts 





Lloyd W. Stearns, Metropolitan Life Insurance Company, 
New York, N. Y. 

A. E. Van Cleve, Crucible Steel Company of America, 
New York, N. Y. 


Northwest Post, March 15, 1945 


President: W. C. MacFarlane, Minneapolis-Moline Company, 
Minneapolis, Minn. 
Vice-Presidents: Harold W. Sweatt, Minneapolis-Honeywell 
Regulator Company, Minneapolis, Minn. 
Charles L. Horn, Federal Cartridge Corporation, Minne- 
apolis, Minn. 
Secretary-Treasurer: Roland F. Wilson, 4937 Second Avenue 
South, Minneapolis 9, Minn. 
Directors: The officers and Albert P. Baston, Baston Motor 
Company, St. Cloud, Minn. 
Fred Blumers, General Mills, Inc., Minneapolis, Minn. 
P. G. Bourne, Seeger Refrigerator Company, St. Paul, Minn. 
Charles E. Buckbee, Buckbee Mears Company, St. Paul, 
Minn 
Harry A. Bullis. General Mills, Inc., Minneapolis, Minn. 
Richard P. Carlton, Minnesota Mining & Manufacturing 
Company, St. Paul, Minn. 
Walter F. Kasper, Fairmont Railway Motors, Inc., Fair- 
mont, Minn 
Warren C. MacFarlane, Jr. Minneapolis-Moline Company, 
Minneapolis, Minn. 
Luther S. Oakes, Winston Brothers Company, Minneapolis, 
Minn. 
David W. Onan, D. W. Onan & Sons, Inc., Minneapolis, 
Minn. 
George H. Rozum, Rozum Brothers Motors Company, 
Watertown, S. Dak. 
Walter G. Seeger, Seeger Refrigerator Company, St. Paul, 
Minn. 
Donald A. Smith, Smith, Inc., Fargo, N. Dak 
Alton V. Stallard, A.P.O., San Francisco, Calif 
Harold ©. Washburn, American Hoist & Derrick Company, 
St. Paul, Minn 
Alfred M. Wilson, Minneapolis-Honeywell Regulator Com- 
pany, Minneapolis, Minn. 
Frank B. Winston, Winston Brothers Company, Minne- 
apolis, Minn. 
Brison Wood, Minneapolis-Honeywell Regulator Company 
Minneapolis, Minn. 


Philadelphia Post, December 9, 1926 


President: Albert W. Gilmer, Barnes, Dechert, Price, Myers & 
Rhoads, Philadelphia, Pa 
Vice-Presidents: Edward G. Budd, Budd Company, Phila- 
delphia, Pa 
Howard S. Lewis, Parish Pressed Steel Company, Reading, 
Pa. 
Walter C. Pew, Philadelphia, Pa. 
William S. Worrilow, Lebanon Steel Foundry, Lebanon, Pa. 
Secretary-Treasurer: Robert T. Gebler, Room 1138, Lincoln 
Liberty Building, Philadelphia 7, Pa. 
Directors: Henry W. Gadsden, Sharp & Dohme, Philadel 
phia, Pa. 
H. Paul Gant, Glen Moore, Pa. 
Joseph H. Gillies, Philco Corporation, Philadelphia, Pa. 
C. Jared Ingersoll, Kansas, Oklahoma & Gulf Railroad Com- 
pany, Philadelphia, Pa. 
Ernest J. Langham, Sun Oil Company, Philadelphia, Pa. 
Stewart E. Lauer, York Corporation, York, Pa. 
George P. Luckey, Hamilton Watch Company, Lancaster, 


Pa. 
Henry N. Marsh, Hercules Powder Company, Wilmington, 
Del 


William J. Meinel, Heintz Manufacturing Company, Phila- 
delphia, Pa. 

Howard C. Peterson, Fidelity-Philadelphia Trust Company, 
Philadelphia, Pa. 














Local Posts 


Walter C. Pew, Philadelphia, Pa. 

Marshall Post, Birdsboro Steel Foundry & Machine Com- 
pany, Birdsboro, Pa. 

Charles S. Redding, Leeds & Northrup Company, Philadel- 
phia, Pa. 

Martin Sandler, Daytona Beach, Fla. 

J. T. Simpson, Harrisburg Steel Corporation, Harrisburg, Pa. 

Arthur J. Seiler, Main Belting Company, Philadelphia, Pa. 

George W. Struble, Bethlehem Steel Company, Bethlehem, 
Pa. 

Marvin W. Smith, Baldwin-Lima-Hamilton Corporation, 
Eddystone, Pa. 

Everett B. Webster, Crown Can Company, Philadelphia, Pa. 

Henry H. Ziesing, Midvale Company, Philadelphia, Pa. 


Pittsburgh Post, February 24, 1927 


President: T. H. Eddy, George A. Kelly Company, Pitts- 
burgh, Pa. 
First Vice-President: T. E. Millsop, Weirton Steel Company, 
Weirton, W. Va. 
Second Vice-President: C. F. Hood, United States Steel Cor- 
poration, Pittsburgh, Pa. 
Secretary-Treasurer: W. S. Rial, Ir.. Morrison Rubber Com- 
pany, Pittsburgh 6, Pa. 
Directors: The officers and J. A. Appleton, Pennsylvania Rail- 
road Company, Pittsburgh, Pa. 
F. R. Denton, Mellon National Bank & Trust Company, 
Pittsburgh, Pa. 
R. C. Downie, Peoples First National Bank & Trust Com- 
pany, Pittsburgh, Pa. 
R. C. Enos, Standard Steel Spring Company, Coraopolis, Pa. 
W. K. Fitch, Dravo Corporation, Pittsburgh, Pa. 
K. C. Gardner, United Engineering & Foundry Company, 
Pittsburgh, Pa. 
H. B. Higgins, Pittsburgh Plate Glass Co., Pittsburgh, Pa. 
L. Iversen, Mesta Machine Company, West Homestead, Pa. 
G. H. Love, Pittsburgh Consolidation Coal Company, Pitts- 
burgh, Pa. 
Ben Moreell, Jones & Laughlin Steel Corp., Pittsburgh, Pa. 
Gwilym A. Price, Westinghouse Electric Manufacturing 
Corporation, Pittsburgh, Pa. 
Brehon B. Somervell, Koppers Company, Pittsburgh, Pa 
S. A. Swensrud, Gulf Oil Corporation, Pittsburgh, Pa. 
A. E. Walker, National Supply Company, Pittsburgh, Pa. 
I. W. Wilson, Aluminum Company of America, Pittsburgh, 
Pa. 


Puget Sound Post, January 25, 1944 


President: Murray Aitken, Kenworth Motor Truck Corpora- 
tion, Seattle, Wash. 
Vice-President: C. Walter Huffine, Mutual Life Insurance 
Company, Seattle, Wash. 
Secretary-Treasurer: Fairman B. Lee, Fairman B. Lee Com- 
pany, Seattle, Wash. 
Directors: Joseph A. Denn, Pacific Powder Company, 
Tacoma, Wash. 
Watt Fallis, Kenworth Motor Truck Corporation, Seattle, 
Wash. 
H. P. Lawrence, Northwest Lead Company, Seattle, Wash. 
Robert Nelson, Standard Service Tire Company, Seattle, 
Wash. 
A. F. Parker, Northwest Metal Company, Seattle, Wash. 
Ferdinand Schmitz, Berger Engineering Company, Seattle, 
Wash. 
Alex Thomson, Pacific Car and Foundry Company, Renton, 
Wash. 
Walter Toly, Columbia Electric Company, Spokane, Wash. 
Ray O. Welch, Mt. Rainier Ordnance Depot, Tacoma, 
Wash. 


Quad Cities-Iowa Post, May 28, 1945 


President: G. L. Weissenburger, Keokuk Electro-Metals Cor- 
poration, Keokuk, Iowa. 


Vice-President: P. S. Mumford, American Machine & Metals, 
Inc., East Moline, Ill. 
Secretary-Treasurer: Donald L. Meyers, Rock Island Arsenal, 
Rock Island, Ill. 
Directors: A. C. Danekind, Maytag Company, Newton, Iowa. 
N. L. Etten, Chamberlain Corporation, Waterloo, Iowa. 
L. M. Gildea, International Harvester Company, Rock Is- 
land, Ill. 
G. H. Mathes, Iowa Ordnance Plant, Burlington, Iowa 
L. A. Murphy, Deere & Company, Moline, II. 
C. E. Murray, Englehart Manufacturing Company, Daven- 
port, lowa. 


M. M. Schmidt, Deere Manufacturing Company, Des 
Moines, Iowa. 

T. E. Stahl, J. I. Case Company, Bettendorf, Iowa 

G. A. Uhlmeyer, Iowa-Illinois Gas & Electric Company, 
Rock Island, Til. 

C. A. Waldmann, Deere & Company, Moline, I!I 

W. W. Warner, Rock Island Arsenal, Rock Island, III 

C. D. Wiman, Deere & Company, Moline, II] 


Rocky Mountain Post, June 10, 1942 


President: James D. Maitland, Cobusco Steel Products, Den- 
ver, Colo. 
Vice-President: James Colasanti, Metal Treating & Research 
Company, Denver, Colo. 
Secretary-Treasurer: Gerould A. Sabin, Colorado Fue! & Iron 
Corporation, Room 806, Continental Oil Building, Denver, 
Colo. 
Directors: C. C. Drake, Griffin Wheel C mpany, Denver, ¢ 
Fred R. Eberhardt, Eberhardt-Denver Company, Denver, 
Colo 

Benjamin C. Essig, Gardner-Denver Company, Denver, 
Colo. 

J. K. Garretson, Republic Steel Corporation, Denver, Colo 

Tohn G. Gates, Gates Rubber Company, Denver, Colo 

Robert P. Gutshall, Colorado Tent & Awning Company, 
Denver, Colo. 

Marvin M. Millsop, Denver, Colo. 

William M. Reno, Bill Reno, Inc., Denver, Colo 

Stanley C. Shubart, Schloss & Shubart, Denver, Colo 

Harold F. Silver, Silver Engineer Works, Denver, Colo 

T. C. Timpte, Timpte Brothers, Denver, Colo. 

J. R. Travis, Eaton Metal Products Company, Denver, Colo. 

C. W. Webb, Armco Drainage & Metal Products Company, 
Denver, Colo. 

Adolph D. Weiss, Winter-Weiss Company, Denver, Colo. 


St. Louis Post, January 18, 1927 
President: Granville A. Waters, Wagner Electric Corporation, 
St. Louis, Mo. 
Vice-President: Charles P. Whitehead, General Stee! Castings 
Company, Granite City, Ill. 
Secretary: William P. Gatley, National Rejectors, Inc., St. 
Louis, Mo. 
Treasurer: Melvin Dollinger, St. Louis Ordnance District, 
St. Louis, Mo 
Directors: W. M. Akin, Laclede Steel Company, St. Louis, Mo. 
J. I. Bandy, U. S. Naval Air Station, St. Louis, Mo. 
F. G. Bryan, St. Louis Ordnance District, St. Louis, Mo 
Kenneth A. Cavenah, Scott Base Air Field, Belleville, Il. 
Aaron Fisher, Universal Match Corporation, St. Louis, Mo. 
Russell E. Gardner, Jr., Reinholdt & Gardner, St. Louis, Mo. 
Stanley Jackes, Jackes-Evans Manufacturing Company, 
St. Louis, Mo. 
Edward J. Judge, Scullin Stee] Company, St. Louis, Mo. 
John N. Marshall, Granite City Steel Company, Granite 
City, Il. 
Clyde H. Morgan, Emerson Electric Company, St. Louis, 
Mo. 
Arden J. Mummert, McQuay-Norris Manufacturing Com- 
pany, St. Louis, Mo. 
Spencer T. Olin, Olin Industries, Inc., East Alton, II! 








M. F, Peterson, Carter Carburetor Company, St. Louis, Mo. 
Vincent P. Ring, Knapp-Monarch Company, St. Louis, Mo. 
Walter Siegrist, Medart Company, St. Louis, Mo. 


San Francisco Post, October 17, 1923 


President: Edgar B. Jessup, Marchant Calculators, Inc., Oak- 
land, Calif. 
Vice-Presidents: John E. Cushing, Oceanic Steamship Com- 
pany, San Francisco, Calif. 
B. C. Heacock, Caterpillar Tractor Company, San Fran- 
cisco, Calif. 
Secretary-Treasurer: C. H. Wuerz, San Francisco Ordnance 
District, 1515 Clay Street, Oakland 12, Calif. 
Directors: The officers and James B. Black, Pacific Gas & 
Electric Company, San Francisco, Calif. 
Paul L. Davies, Food Machinery & Chemical Corporation, 
San Jose, Calif. 
Philip J. Fitzgerald, Dean Witter & Company, San Fran- 
cisco, Calif. 
Lawrence S. Fletcher, Piedmont, Calif. 
G. M. Greenwood, Rheem Manufacturing Company, Rich- 
mond, Calif. 
Carroll Hudson, Headquarters, Sixth Army, San Fran- 
cisco, Calif. 
George Murray, San Francisco, Calif. 
Jean C. Witter, Dean Witter & Company, San Francisco, 
Calif. 


Texas Post, October 30, 1942 


President: W. O. Hedrick, McEvoy Company, Houston, Tex. 
Vice-President: W. H. Miner, Lufkin Foundry & Machine 
Company, Houston, Tex. 
Secretary-Treasurer: Leo S. Bassett, Department of the Army, 
Dickson Gun Plant, P. O. Box 2545, Houston, Tex. 
Directors: K. P. Campbell, Sheffield Steel Corporation, 
Houston, Tex. 
M. I. Kearns, Brown & Root, Inc., Houston, Tex. 
Phillip P. Krumb, Sr., Rheem Manufacturing Company, 
Houston, Tex. 
O. L. Lorchn, Cameron Iron Works, Houston, Tex. 
D. J. Martin, Hughes Tool Company, Houston, Tex. 
R. D. Springer, Bellaire, Tex. 


University of Michigan Post, February 20, 1941 
President: Gerald F. Fox, University of Michigan, Ann Arbor, 
Mich. 
Vice-President: Jack C. Gillett, University of Michigan, Ann 
Arbor, Mich. 
Secretary-Treasurer: Ronald Modlin, University of Michigan, 
Ann Arbor, Mich. 
Directors: Clinton Harris, Argus Cameras, Inc., Ann Arbor, 
Mich. 
R. Clay Porter, University of Michigan, Ann Arbor, Mich. 
Charles M. Thatcher, University of Michigan, Ann Arbor 
Mich. 
Faculty Adviser: Wesley O. Moberg, R.O.T.C. Detachment, 
University of Michigan, Ann Arbor, Mich. 


Washington Post, November 18, 1925 


President: Ludlow King, Owens-Corning Fiberglas Corpora- 
tion, Washington, D. C. 


Local Posts 





Vice-Presidents: J. Donald Browne, Washington, D. C. 
Fred T. Marshall, B. F. Goodrich Company, Washington, 
D. C. 
Secretary-Treasurer: W. J. Sears, Rubber Manufacturers’ As- 
sociation, Washington, D. C. 
Directors: H. N. Arbuthnot, Allegheny Ludlum Steel Cor- 
poration, Washington, D. C. 
A. V. Astin, National Bureau of Standards, Washington, 
nS 
Merle H. Davis, Office, Chief of Ordnance, Washington, 
D.C. 
George E. Engelmann, Studebaker Corporation, Wash- 
ington, D. C. 
A. H. Hobelmann, Walter Kidde & Company, Wash- 
ington, D. C. 
W. G. Lockwood, American Locomotive Company, Wash- 
ington, D. C. 
A. F. MacConochie, University of Virginia, Charlottes- 
ville, Va. 
T. J. McCloskey, Bureau of Ordnance, U. S. Navy, Wash- 
ington, a. 
C. E. Meissner, Budd Company, Washington, D. C. 
George M. Riveire, Goodyear Tire & Rubber Company, 
Washington, D. C. 
C. H. M. Roberts, Office, Chief of Ordnance, Wash- 
ington, D. C 
Stanley A. Shank, Socony-Vacuum Oil Company, Wash- 
ington, D. C. 


Yankee Post, June 30, 1925 


President: Harry A. Wansker, Carr Fastener Corporation, 
Cambridge, Mass. 
Vice-Presidents: M. Edgar Fain, Tower Iron Works, Provi- 
dence, R. I 
William J. C 
cester, Mass 
Helge Holst, Arthur D. Little, Inc., Cambridge, Mass. 
Secretary-Treasurer: John C. Dieselman, Morse-Smith-Morse 
Company, Watertown, Mass. 
Directors: John K. Ames, Burrows Corporation, Portland, 
Maine. 
J. Carlton Bagnall, Swank, Inc., Attleboro, Mass. 
J. J. Brogan, Jefferson Electric Company, Fall River, Mass. 
C. F. Carlstrom, Carlstrom Pressed Metal Company, West- 
boro, Mass. 
J. S. Crawford, Norwell, Mass. 
David Gilman, Eastern Fixture Company, Boston, Mass. 
R. N. Greenwood, Heywood-Wakefield Company, Gardner, 
Mass 
D. A. Lenk, Lenk Manufacturing Company, Boston, Mass. 
Elmer J. McVey, Saco-Lowell Shops, Biddeford, Me 
John J. Meyer, Independent Lock Company, Fitchburg, 
Mass 
L. J. Meyns, Babson Institute of Business Administration, 
Wellesley, Mass 
E. W. Miller, Fellows Gear Shaper Company, Spring- 
field, Vt 
R. S. Morse, National Research Corporation, Cambridge, 
Mass. 
G. P. Slade, Boston Ordnance District, Boston, Mass. 
R. F. Williams, Associated Industries of Massachusetts, 
Boston, Mass. 


roll, Rockwood Sprinkler Company, Wor- 











Divisions and Committees of A.O.A. 


Technical Divisions and Committees of the Association are vol- 
untary advisory groups of qualified personnel, organized 
primarily along commodity lines, to serve the ordnance or- 
ganizations of the Army, Navy, and Air Force and other agen- 
cies of the national-defense establishment of the United States. 


ARTILLERY DIVISION 
Executive Board: 


J. E. Trainer, Firestone Tire & Rubber Company, Akron, 
Ohio, chairman. 


J. L. Auer, R. Hoe & Company, New York, N. Y. 

John T. Brown, J. I. Case Company, Racine, Wis. 

— Davidson, Bucyrus-Erie Company, South Milwaukee, 
is. 

E. S. Dulin, Byron Jackson Company, Los Angeles, Calif. 

W. J. Fisher, A. B. Farquhar Company, York, Pa. 

J. E. Galvin, Ohio Steel Foundry Company, Lima, Ohio. 

L. Iverson, Mesta Machine Company, West Homestead, Pa. 

N. R. Knox, Bucyrus-Erie Company, South Milwaukee, Wis. 

E. R. Leeder, Gar Wood Industries, Inc., Wayne, Mich. 

—— I. Martin, United Shoe Machinery Company, Beverly, 
ass. 

— H. Mitchell, Ridgewood Ordnance, Inc., Cincinnati, 

hio. 
L. A. Petersen, Otis Elevator Company, New York, N. Y. 
‘a Peterson, Hannifin Manufacturing Company, Chicago, 


James B. Rosser, Pullman-Standard Car Manufacturing 
Company, Chicago, Ill. 

S. E. Skinner, General Motors Corporation, Lansing, Mich. 

R. F. V. Stanton, American Machine & Foundry Company, 
New York, N. Y 

= 5 epee American Type Founders, Inc. Elizabeth, 


Gun Forging Committee: 

William H. Mitchell, Ridgewood Ordnance, Inc., Cincinnati, 
Ohio, chairman. 

Joseph H. Buerger, U. S. Pipe & Foundry Company, Cleve- 
land, Ohio. 

W. B. Kennedy, National Tube Company, McKeesport, Pa. 

Daniel J. Martin, Hughes Tool Company, Houston, Tex. 

E. C. Smith, Republic Steel Corporation, Cleveland, Ohio. 

George Struble, Bethlehem Steel Company. Bethlehem, Pa. 

— Timken, Timken Roller Bearing Company, Canton, 

io. 
H. H. Ziesing, Midvale Company, Philadelphia, Pa 


Recoil, Recuperator and Equilibrator Committee: 

J. L. Auer, R. Hoe & Company, New York, N. Y., chairman. 

R. T. Brice, Otis Elevator Company, New York, N. Y. 

Anselm DeGhetto, National Rubber Machinery Company, 
Clifton, N. J. 

Om J. Maha, Hannifin Manufacturing Company, Chicago, 


C. H. Nazro, Byron Jackson Company, Los Angeles, Calif. 

Thomas Tomaino, Eddystone Division, Baldwin-Lima-Hamil- 
ton Corporation, Philadelphia, Pa. 

R. B. Tullis, Miller Printing Machinery Company, Pitts- 
burgh, Pa. 


Gun Carriage and Mount Committee: 
R. F. V. Stanton, American Machine & Foundry Company, 
New York, N. Y., chairman. 
= g Davidson, Bucyrus-Erie Company, South Milwaukee, 
fis. 


S J. Matosec, Pullman-Standard Car Manufacturing 
pany, Chicago, Ill. 
H. V. Parsley, International Harvester Company, Melrose 
Park, Ill. 


Walter F. Scheel, Timken-Detroit Axle Company, Detroit, 
i 


S. L. Whitehall, Parish Pressed Steel Company, Reading, Pa. 


FIRE CONTROL INSTRUMENT DIVISION 
Executive Board: 
omy C. Hope, Esso Standard Oil Company, New York, 
chairman. 


N. 

Ralph” L Goetzenberger, Miuneapolis-Honeywell Regulate: 
Company, Washington, D. C., deputy chairman. 

J. A. MacDonnell, Gilbert & Barker Manufacturing Com 
pany, West Springfield, Mass., secretary. 

R. E. Gillmor, Sperry Corporation, New York, N. Y 

Carl S. Hallawer, Bausch & Lomb Optical Company, Ro- 
chester, N. Y 

Myron Hayes, Eastman Kodak Company, Rochester, N. Y. 

F. R. Lack, Western Electric Company, New York, N. Y. 

Harold W. Sweatt, Minneapolis-Honeywell Regulator Com- 
pany, Minneapolis, Minn. 

Gordon B. Welch, Mergenthaler Linotype Corporation, 
Brooklyn, N. Y. 


Electronics Committee: 

Donald A. ~~ Bell Telephone Laboratories, Inc., New 
York, N. chawrman. 

we R. G. "Baker, General Electric Company, Syracuse, 


P. R. Bassett, Sperry Gyroscope Company, Great Neck, N. Y. 
E. T. Morris, Jr., Westinghouse Electric Corporation, Balti- 
more, Md. 


Optical Committee: 

William Roach, Eastman Kodak Company, Rochester, N. Y., 
chairman. 

C. L. Farrand, Farrand Optical Company, New York, N. Y. 

Ep 3 em. Bausch & Lomb Optical Company, Rochester, 

Irvine C. Gardner, National Bureau of Standards, \Washing- 
ton, D. C. 

C. W. Keuffel, Keuffel & Esser Company, Hoboken, N. J 

A. B. Simmons, Eastman Kodak Company, Rochester, N. Y. 

Gordon B. Welch, Mergenthaler Linotype Corporation, 
Brooklyn, N. Y. 


Advisory Members of Optical Committee: 

"S Babcock, Pittsburgh Plate Glass Company, Pittsburgh, 
a. 

CH Hahner, National Bureau of Standards, Washington, 


C. F. Henkel, Corning Glass Works, Corning, N. Y 
G. M. Taylor, Gar Wood Company, Findlay, Ohio. 
Fred E. Wright, Carnegie Institution, Washington, D. C. 


Mechanical Committee: 

T._C. O'Donnell, Gilbert & Barker Manufacturing Company, 
West Springfield, Mass., ¢ 

T. H. Beard, Dictaphone Corporation, Bridgeport, Conn. 

H. J. MacDonald, Electrical Wire as Cable Department, U. S. 
Rubber Company, New York, N 

L. i jeetenty, Sperry sect ‘Company, Great Neck, 


~~ Nesmith, Eureka Williams Corporation, Bloomington, 
Watch and Clock Committee: 


George P. Luckey, Hamilton Watch Company, Lancaster, 
Pa., chairman. 





Technical Divisions and Committee: 


D. J. Hawthorne, General Time Corporation, New York, 


D. S. Ingraham, E. Ingraham Company, Bristol, Conn. 
J. G. Shennan, Elgin National Watch Company, Elgin, III. 


Instrument Jewel Bearings Committee: 

W. N. Brandes, Elgin National Watch Company, Elgin, 
Ill, chatrman. 

Malcolm A. Se Linde Air Products Company, Tona- 
wanda, } 

zB. I. ~heally General Electric Company, West Lynn, Mass. 

R. W. Davidson, Arma Corporation, Brooklyn, N. Y. 

George T. Deaney, Weston Electrical Instrument Corpora- 
tion, Newark, N. 

Orville Gatti, Aurele M. Gatti, Inc., Trenton, N. J. 

H. Paxson Gifford, Hamilton Watch Co., Lancaster, Pa 

Joseph Haines, Industrial Sapphire Corporation, Quaker- 
town, Pa. 

R. P. Lansing, Eclipse-Pioneer Division, Bendix Aviation 
Corporation, Teterboro, N. J 

Lloyd Scott, Hughes Aircraft Company, Culver City, Calif. 

Roger F. Waindle, Nugent Sand Company, Muskegon, Mich. 

S. A. eo United States Bearing Corporation, Larch- 
mont, 

Don Worley, John Worley Jewel Company, Waltham, Mass. 


Instrument Precision Ball Bearings Committee: 

F. E. Ericson, Barden Corporation, Danbury, Conn., chair- 
man. 

A. N. Daniels, New Hampshire Ball Bearings, Inc., Peter- 
borough, N. 

H. 7s hae Miniature Precision Bearings, Inc., Keene, 


+2. Gillilan, New Departure Division, GMC, Bristol, 


F. Leister, Fafnir Bearing Company, New Britain, Conn. 
C. E. Morse, Marlin-Rockwell Corporation, Jamestown, N. Y. 
Lloyd Scott, Hughes Aircraft Company, Culver City, Calif. 


Advisory Members: 

Thomas Barish, Shaker Heights, Cleveland, Ohio. 

—, J. Burnell, Hughes Aircraft Company, Culver City, 

alif 

R. W. Davidson, Arma Corporation, Brooklyn, N. Y. 

F. V. Johnson, General Electric Company, Schenectady, N. Y 

Orin B. Johnston, Minneapolis-Honeywell Regulator Com- 
pany Minneapolis, Minn. 

H. Loen, Bendix Aviation Corporation, Teterboro, N. J 

W. A. Reichel, Kearfott Company, Little Falls, N. J 

S. J. Turek, Sperry Gyroscope Company, Great Neck, N. Y. 


Proving Ground Instrumentation Committee: 
Hugh C. Carroll, General Electric Company, New York, 


F. W. Godsey, Jr., Westinghouse Electric Corporation, 
Pittsburgh, Pa. 

S. K. Hoffman, North American Aviation, Inc., Los Angeles, 
Calif. 

Richard S. Perkin, Perkin-Elmer Corporation, Norwalk, 
Conn. 

W. N. Stevenson, Consolidated Vultee Aircraft Corporation, 
San Diego, Calif. 

G. N. Thayer, Bell Telephone Laboratories, New York, N. Y. 


Advisory Members: 

Charles A. Bicking, Office of Chief of Ordnance, U. S 
Army, Washington, D. C 

Dr. C. S. Draper, Massachusctte Institute of Technology, 
Cambridge, Mass. 

Carl R. Dutton, Aberdeen Proving Ground, Aberdeen, Md. 

Donald B. Houghton, Franklin Institute, Philadelphia, Pa. 

Carl F. Schaefer, Norden Laboratories Corporation, White 
Plains, N. Y. 

John G. Shinkle, White Sands Proving Ground, El Paso, 
Tex. 


GAGE INDUSTRY DIVISION 
Executive Board: 
Louis F. Polk, Sheffield Corporation, Dayton, Ohio, chairman. 
J. G. Schneider, Air Matériel Command, Wright-Patterson 
Air Force Base, Dayton, Ohio, deputy chairman. 
Melvin Fruechtenicht, Frankford Arsenal, Philadelphia, Pa., 
secretary. 
A. D. Anderson, Naval Gun Factory, Washington, D. C. 
J. Chester Bath, John Bath & Company, Worcester, Mass. 
W. Dubyk, Naval Gun Factory, Washington, D. C. 
Harry B. Hambleton, Brielle, N. J. 


Special Committee: 

Erik Aldeborgh, Standard Gage Company, Poughkeepsie, 

R. F. Be ysron, Air Matériel Command, Wright-Patterson 
Air Force Base, Dayton, Ohio. 

Edward H. Cahill, Haverford, Pa. 

John Carriker, Carbide and Carbon Corporation, Oak Ridge, 
Tenn. 

George E. Eglinton, Eglinton Carbide Products, Inc., Lincoln 
Park, Mich. 

W. H. Gourlie, Sheffield Corporation, Hartford, Conn. 

Robert E. Lamb, Republic Gage Company, Detroit, Mich. 

Paul V. Miller, Taft-Peirce Manufacturing Company, 
Woonsocket, R. 1. 

J. C. Molinar, Pratt & Whitney, West Hartford, Conn. 

Glenn H. Stimson, Greenfie jd Tap & Die Cor ration, 
Greet field, Mass 

F. C. Tan ‘, Federal Products Corporation, Providence, R. I 


Advisory Members: 

A. H. d’Arcambal, Pratt & Whitney, West Hartford, Conn 

am Blackall, Jr., Taft-Peirce Manufacturing Company, 
Woonsocket, R 

W. J. Darmody, Frankford Arsenal, Philadelphia, Pa. 

Irving H Full Imer, National Bureau of Standards, Wash- 
ington, D.C 

Allen Fultz, Eastman Kodak Company, Rochester, N. Y. 

Paul R. Hatch, Brown & Sharpe Manufacturing Company, 
Providence, R 

W. P. Henry, Bureau of Ordnance, United States Navy, 
Washington, D. C 

Donald G. Millar, Greenfield Tap & Die Company, Green- 
field, Mass. 

Carl Van Ordstrand, Ordnance Ammunition Center, Joliet, 
Til. 

S. M. Risdon, Waltham Watch Company, Waltham, Mass. 

A. Wurstner, Air Matériel! Command, Wright-Patterson Air 
Force Bas se, Dayton, Ohio. 


INDUSTRIAL MOBILIZATION COMMITTEE 

This Committee is composed of the members of the national 

Executive Committee of the American Ordnance Association: 

Herbert A. Gidney, Pittsburgh, Pa. Vice-President. 

Harvey C. Knowles, Cincinnati, Ohio, Vice-President. 

Louis F. Polk, Sheffield Corporation, Dayton, Ohio, Vice- 
President. 

Robert L. Biggers, Fargo Truck Division, Chrysler Cor- 
poration, Detroit, Mich, Vice-President. 

C. Jared Ingersoll, Philadelphia, Pa., Director. 

R. E. Gilimor, New York, N. Y., Director. 

Henry P. Erwin, Washington, D. C., Treasurer. 

John Ross Delafield, New York, N. Y., Counsel. 

L. A. Codd, Washington, D. C., Executive Vice-President. 


PACKING AND PACKAGING DIVISION 


Executive Board: 

Paul O. Vogt, General Electric Company, Schenectady, N. Y., 
chairman. 

A. C. Beardsell, Container Laboratories, New York, N. Y. 








Technical Divisions and Committees 


Gordon Bennett, Anaconda Copper Mining Company, New 
York, N. Y. 

J. W. Kraus, Thompson Products, Inc., Cleveland, Ohio. 

A. D. Peister, General Motors Overseas Operations, New 
York, N. Y. 

R. F. Weber, International Harvester Company, Chicago, IIL 


Preservation Committee: 
John W. Kraus, Thompson Products, Inc., Cleveland, Ohio, 
chairman. 
Birch, Cleveland Graphite Bronze Cempany, Cleve- 


mond, Va. 
. George Gerrick, Randolph Engineering Company, Pitts- 
burgh, Pa. 
*. Holt, Neostyle Company, Birmingham, Mich. 
Ripich, American Tank & Fabricating Company, 
gham, Mich. 
ilson, Firestone Tire & Rubber Company, Akron, 


Advisory Members: 

R. H. Bescher, Koppers Company, Orville, Ohio 

H. B. Carpe ter, Esso Standard Oi! Company, New York, 
aN. 2. 

Thomas M. Hill, Aluminum Company of America, Pitts- 
burgh, Pa. 
A. Hutter, Nox-Rust Chemical Corporation, Chicago, III. 

Robert Jamison, Sr., Vibradamp Corporation, Jackson, Mich. 

Lovett, Filtrol Corporation, Los Angeles, Calif 
[ - Marg rum, R. M. Hollingshead Corporation, Camden, 


Franklin Oil & Gas Company, Bedford, Ohio. 
rt, Jr., Seibert Varnish Company, Detroit, Mich. 
tt, Thilmany Pulp & Paper Company, 
Wis. 

Tibbets, Dobeckmun Company, Cleveland, Ohio. 
. Jr., Reynolds Metals Company, Richmond, Va. 
achter, Shell Development Company, Emeryville, 


*. Wagner, Glidden Company, Reading, Pa 


Consultants: 


James D. Sams, Office, Chief of Ordnance, U. S. Army. 


Corrugated and Waterproof Paper Containers Committee: 

A. C. Beardsell, Container Laboratories, New York, N. Y., 
chairman. 

H. T. French, Electric Storage Battery Company, Philadel- 
phia, Pa 

©. E. Johnson, Kaiser-Frazer Corporation, Willow Run, 
Mich. 

P. P. Kennedy, E. I. du Pont de Nemours & Company, 
Wilmington, Del 

Richard A. Kuhlman, Radio Corporation of America, Harri- 
son, N. J. 

S. S. Tomlin, Jr., Shell Oil Company, New York, N. Y. 

Thomas P. Wharton, Container Laboratories, Inc., Wash- 
ington, D. C. 


Advisory Members: 

R. P. Aument, American Box Board Company, Grand Rapids, 
Mich. 

Mf. L. Downs, Thilmany Pulp & Paper Company, Kaukauna, 

is. 

Charles J. Jacobs, Dewey & Almy Chemical Company, 
Cambridge, Mass. 

W. B. Lincoln, Jr., Inland Container Corporation, In- 
dianapolis, Ind. 

A. Grayson Lynn, Robert Gair Company, New York, N. Y. 

Light Wooden Boxes and Crates Committee: 


R. F. Weber, International Harvester Company, Chicago, 
IIL, chairman. 


H. E. Brill, Mid-States Container Corporation, DeGraff, 
Ohio. 

R. Clendenin, Nox-Rust Chemical Corporation, Chicago, Iil 

H. E. Fairweather, Internationa! Harvester Company, Fort 
Wayne, Ind. 

W. B. Keefe, Westinghouse Electric Corporation, Mansfield, 
Ohio. 

P. M. Layman, Minneapolis-Moline Company, Minneapolis, 
Minn. 

J. L. Martin, Marine Insurance Underwriters, Detroit, 
Mich 

C. F. Osgood, Jr., C. Tennant Sons & Company, New York, 
N. Y. 


A. M. Riley, Riley & Downer, Inc., Orange, N. J. 


Heavy Wooden Crates and Cases Committee: 

A. D. Peister, General Motors Overseas Operations, New 
York, N. Y., chairman. 

L. R. Burroughs, Ford Motor Company, Jersey City, N. J 

R. A. Mantz, International Harvester Company, Chicago, IIL. 

Gordon Payne, Chrysler Corporation, Detroit, Mich. 


Palletizing and Loading Committee: 

Gordon Bennett, Anaconda Copper Mining Company, New 
York, N. Y., chairman. 

E. E. English, American Brass Company, Ansonia, Conn. 

B. R. Olhausen, Aluminum Company of America, Pitts- 
burgh, Pa. 

Vincent Reade, Whitehead Metal Products Company, New 
York, N. Y. 


ROCKET, BOMB, AND ARTILLERY 
AMMUNITION DIVISION 


Executive Board: 

R. L. Telford, Silas Mason Company, Shreveport, La, 
chairman. 

W. N. Howley, Lansdowne Steel & Iron Company, Morton, 
Pa., deputy chairman. 

R. T. Buffington, Silas Mason Company, Shreveport, La. 
secretary. 


Bomb Committee: 

N. L. Etten, Chamberlain Corporation, Waterloo, Iowa, 
chairman 

WwW pean, Wheeling Steel Corporation, Wheeling, 

a. 

H. W. Brock, A. O. Smith Corporation, Milwaukee, Wis. 

L. W. Browne, Gate City Iron Works, Omaha, Nebr. 

J. J. Calhoun, Budd Company, Philadelphia, Pa 

Gordon B. Colby, Central Can Company, Chicago, I!! 

a Culver, Jr., Wrought Iron Range Company, St. Louis, 
SLO. 

F < Fantz, Midwest Piping & Supply Company, St. Louis, 

0. 

D. W. Fletcher, National Tube Company, Pittsburgh, Pa. 

R. Furrer, American Car and Foundry Company, New 
York, N. Y. 

M. B. Hammond, Standard Steel Spring Company, Cora- 
opolis, Pa 

W. J. Haynes, jr., Darby Corporation, Kansas City, Kans. 

A. V. Murray, Scaife Company, Pittsburgh, Pa. 

John T. Parsons, Parsons Corporation, Traverse City, Mich. 

T. E. Stahl, J. I. Case Company, Bettendorf, Iowa. 

J. B. Whitmoyer, Harrisburg Steel Corporation, Harrisburg, 

a. 

R. P. Williams, Jr., Rheem Manufacturing Company, Wash- 
ington, D. C. 

T. H. Winkeljohn, General Tire & Rubber Company, 
Akron, Ohio. 


Cartridge Case Committee: 
K. T. Norris, Norris-Thermador Corporation, Los Angeles, 


Calif., chairman. 





Technical Divisions and Committees 


eet Atkins, Kelsey-Hayes Wheel Company, Detroit, 

i 

M. E. Aydt, Servel, Inc, Evansville, Ind. 

Charles O. Dahl, National Pressure Cooker Company, Eau 
Claire, Wis. 

Weber deVore, Heintz Manufacturing Company, Philadel- 
phia, Pa. 

William J. Gazey, Massillon Aluminum Division, Ekco 
Products Company, Massillon, Ohio. 

“—— A. Halker, Electric Auto-Lite Company, Cincinnati, 

io. 

Walter P. Hill, Wolverine Tube Division, Calumet and 
Hecla Consolidated Copper Company, Detroit, Mich. 

E. D. Howell, Clinton Manufacturing Division, Revere 
Copper & Brass, Inc., Clinton, III. 

W. J. Johnson, Inland Steel Company, Chicago, III 

H. E. Kenitz, Globe American Corporation, Kokomo, Ind. 

W. W. Kovalick, Ingersoll Products Division, Borg-Warner 
Corporation, Chicago, II 

Charles Lambert, Clayton & Lambert Manufacturing Com 
pany, Louisville, Ky. 

W. H. Miller, Bossert Company, Utica, N. Y. 

G. M. Moss, Fulton Sylphon Company, Knoxville, Tenn 

Raymond E. Paddock, Nesco, Inc., Milwaukee, Wis. 

L. N. Peterson, Regal Ware, Inc., Kewaskum, Wis. 

R. W. Reinicke, Chase Brass & Copper Company, Water- 
bury, Conn. 

H. = Stoner, Stoner Manufacturing Corporation, Aurora, 


F. N. Thiefels, Wilson Foundry & Machine Company, 
Pontiac, Mich. 

J. A. Watson, Motor Wheel Corporation, Lansing, Mich. 

S. L. Yarbrough, Rheem Manufacturing Company, South 
Gate, Calif. 


Material Subcommittee: 

T. F. Olt, Research Laboratories, Armco Steel Corporation, 
Middletown, Ohio. 

W. P. Gerhart, Bethlehem Steel Company, Bethlehem, Pa. 

Kirby F. Thornton, Aluminum Company of America, New 
Kensington, Pa. 


T Se ond, 1 Sok ittee: 


Harry M. Day, Moe Light, Inc., Fort Atkinson, Wis. 
E. M. Wagner, Ekco Products Company, Chicago, II 





Container Committee: 
J. F. Griswold, Jr., Chicago Mill & Lumber Company, 
Chicago, Ill, chairman. 
J. G. Dunneback, J. & L. Steel Barrel Company, Cleveland, 
hio. 
*. + Standard Cap & Seal Corporation, New 
ork, N 
H. Y. Hooper, Hooper Byrne Company, Montclair, N. J. 
W. E. Mayers, Industrial Tape Corporation, New Bruns- 
wick, N. J. 
Gerald W. Mulder, Cleveland Container Corporation, Cleve- 
land, Ohio 
H. ar Simms, Cleveland Container Company, Washington, 


J. : a American Can Company, Chicago, III. 


Advisory Members of C iner C ittee: 

A. J. Baumgardt, Sefton Fibre Can Company, St. Louis, Mo. 

J. M. Bogert, Bogert & Hopper, New York, N. Y. 

J. Carlson, Signode Steel Strapping Company, Chicago, III. 

C. H. Corey, Brooks & Perkins, Inc., Washington, D. C. 

George Denning, W. C. Ritchie and Company, Chicago, IIL. 

Fred DeWitt, Parker Rust Proof Company, Detroit, Mich. 

T. Dobbins, American Can Company, Maywood, III. 

= ee Green’s Ready-Built Homes Company, Rockford, 
Il 





C. D. Hodson, National Wooden Box Association, Wash- 
ington, D. C. 


W. R. Janney, National Can Company, New York, N. Y. 
C. E. Norquist, Norquist Products, Inc., Jamestown, N. Y. 
C. F. Osgood, C. Tennant & Sons, New York, N. Y 

A. J. Peterson, Goodyear Aircraft Corporation, Akron, Ohio. 
H. M. Reed, Gerrard Steel Wire Company, Chicago, IIl. 
ee Edward Manufacturing Company, Cincinnati, 

0. 
J. | - arn Rathborne Hair & Ridgway Company, Chicago, 


Fred B. Shaw, Jr., Army Chemical Center, Edgewood, Md. 
E. Silbernagel, Geo. Silbernagel & Sons, Wausau, Wis. 
R. W. Springer, Feltex Corporation, Detroit, Mich. 
Syren Improved Mailing Case Company, New York, 
J. Stunkel, Central Wooden Box Association, Chicago, III. 
S. Tremble, Rudy Furnace Company, Dowagiac, Mich. 
*_© Walling, Cozier Container Corporation, Cleveland, 
10. 


Ferrous Metallurgical Committee: 

J. D. Dickerson, Republic Steel Corporation, Buffalo, N. Y., 
chairman. 

H. W. Browall, Inland Steel Corporation, Chicago, III. 

M. A. Jones, Youngstown Sheet & Tube Company, East 
Chicago, Ind. 

C. L. Kent, Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. 

J. K. Killmer, Bethlehem Steel Company, Bethlehem, Pa. 

H. A. Moorhead, United States Steel Company, Pittsburgh, 
Pa. 


Fuze Committee: 

J. FE. Burke, Stewart-Warner Corporation, C 
chairman. 

T..C Smith, Daystrom Electric Corporation, Poughkeepsie, 

~ ceput y chairman. 

W. E. Faithorn, Jr., Stewart-Warner Corporation, Wash- 
ington, D. C., assistant secretary. 

R. H. Ammon, Cushman Motor Works, Inc., Line » Nebr 

C. A. Burnett, Scovill Manufacturing Com; Ws 
bury, Conn 

H. S. Carter, Victoreen Instrument Com; 
Ohio. 

George Ensign, Elgin National Watch Company, Elgin, I!!! 

W. F. ny Peco Manufacturing Corporation, Philadel- 
phia, Pa. 

W. M. Ewart, Carter Carburetor Corporation, St. Louis, Mo 

Daniel P. Geeding, Gruen Watch Company, Cincinnati, Ohio 

Pr. 3a eens, General Time Instruments Corporation 
New York, 

J. R. Hurley, : hor Corporation, Chicago, III. 

C. Kendrick, Schlage Lock Company, San Francisco, Calif. 

Fred Knohl, Shakeproof, Inc., Elgin, Ill. 

R. K. McClintock, Sylvania Electric Products, Inc., 
Emporium, Pa 

Ellsworth L. Mills. Bastian-Blessing Company, Chicago, III. 

C. W. Pound, Electric Auto-Lite Company, Toledo, Ohio. 

F. W. Powell, Eastman Kodak Company, Rochester, N. Y 

A. B. Sinkler, Hamilton Watch Company, Lancaster, Pa. 

L. Shockey, White Sewing Machine Company, Cleveland, 
Ohio. 

M. L. Sperry, Jr., Scovill Manufacturing Company, Water- 
bury, Conn. 

C. G. Troxler, Hoover Company, North Canton, Ohio. 

W. Wehrenberg, Thomas A. Edison Company, West Orange, 


aN. 


Advisory Members of Fuze Committee: 


T. B. Gibbs, Gibbs Manufacturing & Research Corporation, 
Janesville, Wis. 
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N. A. Hewitt, Ohio Screw Machine Products Company, 
Elyria, Ohio. 
Cari Schlesinger, 

Newark, N. 


Loading Committee: 

M. P. Woodward, Procter & Gamble Company, Cincinnati, 
Ohio, chairman. 

B. B. Bond, Remington Rand, Inc., Stamford, Conn. 

C. B. Burnett, Johns-Manville Products Corporation, New 
York, N. Y 

Harold R. Child, Goodyear Engineering 
Charlestown, Ind. 

L. M. Freeman, B. F. Goodrich Company, Akron, Ohio. 

R. W. Johnson, Johnson Howe Company, Hector, Minn. 

J. A. Kelly, Todd & Brown, Inc., New York, N. Y. 


Powder and Explosives Committee: 
Charles H. Carter, Jr., Atlas Powder Company, Wilmington, 
Del., cochairman. 
F. M. Hakenjos, Hercules Powder Company, Wilmington, 
Del., cochairman. 
a Sa Antonio, Aerojet Engineering Corporation, Azusa, 
if. 


Sterling Engineering Corporation, 


Corporation, 


-— Burtov, Tennessee Eastman Corporation, Kingsport, 
enn. 
J. E. Caskey, Naugatuck Chemical Division, U. S. Rubber 
Company, Naugatuck, Conn. 
H. R. Ferguson, Thiokol Corporation, Trenton, N. J. 
L. B. ms Fraser-Brace Engineering Company, New 
York, N. Y. 
a ~ N. Marsh, Hercules Powder Company, Wilmington, 
el. 
C=. McCullough, Monsanto Chemical Company, St. Louis, 
o. 


J. J. McIntire, Trojan Powder Company, Allentown, Pa. 

F. Olsen, Western Cartridge Division, Olin Industries, Inc., 
East Alton, IIL. 

F. S. Pollock, Atlas Powder Company, Wilmington, Del. 

J. M. Skilling, E. I. du Pont de Nemours & Company, 
Wilmington, Del. 

Dr. W. J. Taylor, Atlas Powder Company, Wilmington, Del. 

=_= Thomas, Spencer Chemical Company, Pittsburg, 

s. 
Solvents Corporation, Terre 


C. E. Watts, Commercial 


Haute, Ind. 


Advisory Members of Powder and Explosives Committee: 

J. L. Bennett, Hercules Powder Company, Wilmington, Del. 

W. C. Lothrup, Arthur D. Little, Inc., Cambridge, Mass. 

J. G. pictein, General Chemica! Company, New York, 

J. T. Moore, Hercules Powder Company, Wilmington, Del. 

S. P. Spangler, Chemical Construction Company, New 
York, N. Y. 


Rocket Committee: 

C. L. Eksergian, Budd Company, Philadelphia, Pa., chairman. 

Weber deVore, Heintz Manufacturing Company, Philadel- 
phia, Pa., secretary. 

Nelson Anderson, Eastern Tool & Manufacturing Company, 
Belleville, N. J. 

Edward A. Ash, Vibradamp Corporation, Detroit, Mich. 

Eric G. Boehm, Houde Engineering Division, Houdaille- 
Hershey Corporation, Buffalo, N. ¥. 

Paul J. Breitenwischer, Tecumseh Products Company, 
Tecumseh, Mich. 

as 4 W. Chapman, Evans Products Company, Plymouth, 

ich. 

William Dowling, Heckethorn Manufacturing & Supply 
Company, Littleton, Colo. 

Leo Edelson, Metroloy Corporation, New Rochelle, N. Y. 

M. E. Ferris, Day and Night Division, Affiliated Gas Equip- 
ment, Inc., Monrovia, Calif. 

D. W. Fletcher, National Tube Company, Pittsburgh, Pa. 
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Toe Gardner, Hycon Manufacturing Company, Pasadena, 

valif. 

Walter Herold, Bassett Company, Bridgeport, Conn. 

John Hubeny, Hubeny Brothers, Roselle, N. J. 

Andrew Kalitinsky, M. W. Kellogg Company, Jersey City, 
N. J 


Lawrence Keddy, Keddy Machine Company, Middleton, 
Mass. 

J. Edward nam, 
Worth, 

eo L. McCarty, Wagner Iron Works, Milwaukee, Wis. 
. McConnell, Sheffield Corporation, Dayton, Ohio. 


3 Bt MecCooers, Revere Copper & Brass Company, Rome, 


American Manufacturing Company, Fort 


William K. McInerney, McInerney Spring & Wire Company, 
Grand Rapids, Mich. 

E. D. McLean, Oldsmobile Division, General Motors Cor- 
poration, Lansing, Mich. 

R. J. Mill, Aerojet Engineering Corporation, Azusa, Calif. 

ie i Miller, Firestone Tire & Rubber Company, Akron, 

10. 

John E. Mitchell, Jr., John E. Mitchell Company, Dallas, Tex. 

T. F. Naylor, Koppers Company, Baltimore, Md. 

A. J. Peterson, Goodyear Aircraft Corporation, Akron, Ohio. 

John Reimer, S. D. Hicks & Son Company, Boston, Mass. 

Grant G. Simmons, Simmons Company, Kenosha, Wis. 

Charles R. Stelljes, Easy Washing Machine Company, Syra- 
cuse, N. Y. 

G. Vennerholm, Ford Motor Company, Dearborn, Mich. 

A. J. Werner, Wagner Iron Works, Milwaukee, Wis. 


Development and Materia! Subcommittee: 

Howard L. Miller, Republic Steel Corporation, Cleveland 
Ohio, chairman. 

John D. Judge, Tube Reducing Corporation, Wallington, N. J 

George Perkins, Reynolds Metals Company, Louisville, Ky 

John B. Rutherford, Babcock & Wilcox Tube Company, 
Beaver Falls, Pa. 

A. M. Setapen, Handy & Harman, New York, N. Y. 

E. T. Wanderer, Aluminum Company of America, New 
Kensington, Pa. 

Castes B. Weeks, Hesse Eastern Corporation, Cambridge, 

ass. 

George E. Whitlock, Mullins Manufacturing Corporation, 

Salem, Ohio. 


Consultants: 

W. R. Carson, Picatinny Arsenal, Dover, N. J. 

R. G. Cone, Silas Mason Company, Burlington, Iowa. 

H. G. Jones, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

T. J. McCloskey, Bureau of Ordnance, U. S. Navy, Wash- 
ington, D. C. 

W = Jr., Naval Ordnance Test Station, Inyokern, 


J. H. pogyre Bureau of Ordnance, U. S. Navy, Washing- 
ton, VD. LU. 

John M. Schwartz, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 


Shell Committee: 

W. N. Howley, Lansdowne Steel & Iron Company, Morton, 
Pa., chairman. 

R. S. Barnes, Bethlehem Steel Company, Bethlehem, Pa. 

Weber deVore, Heintz Manufacturing Company, Philadel- 
phia, Pa. 

C. L. Eksergian, Budd Company, Philadelphia, Pa. 

D. W. Fletcher, National Tube Company, Pittsburgh, Pa. 

E. R. Frost, National Machinery Company, Tiffin, Ohio. 

F. U. Hayes, Bullard Company, Bridgeport, Conn. 

H. M. Heckathorn, Mullins Manufacturing Company, Salem, 

10. 
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a Howe, New Britain Machine Company, New Britain, 

‘onn. 

B. Kaul, Mullins Manufacturing Company, Warren, Ohio. 

. E. "i Jr., Murray Manufacturing Company, Brook- 
yn, N. Y. 

W. Naujoks, Ladish Company, Cudahy, Wis. 

A. R. Nettenstrom, American Forge Division, Chicago, IIL 

J. J. Spector, Universal Match Corporation, Ferguson, Mo. 

J. R. Trimble, Tennessee Coal, Iron & Railroad Company, 
Birmingham, Ala. 


Carbide Cutting Tool Subcommittee: 

J. S. Gillespie, General Electric Company, Detroit, Mich., 
chairman. 

P. F. Rehner, Allegheny Ludlum Steel Corporation, Detroit, 
Mich. 

M. E. Backstrom, Firth Sterling Steel & Carbide Corpora- 
tion, Pittsburgh, Pa. 

Bennett Burgoon, Kennametal, Inc., Latrobe, Pa 

R. T. Beeghly, Metal Carbides Corporation, Youngstown, 
Ohio. 


H. W. Highriter, Vascoloy-Ramet Corporation, ‘\ 
Il. 


Waukegan, 


Casting Subcommittee: 


F. E. Shumann,. Lehigh Foundries, Inc.. Easton, Pa., chair- 
man. 

D. L. Boyes, Central Foundry Division, GMC, Saginaw, 

ich. 

C. L. Carter, Albion Malleable Iron Company, Albion, Mich. 

W. M. Dalton, Dalton Foundries, Inc, Warsaw, Ind. 

H. L. Day, Auto Specialties Manufacturing Company, St. 
Joseph, Mich. 

R. F. Galvin, Ohio Steel Foundry Company, Lima, Ohio. 

E. Hering, U. S. Pipe and Foundry Company, Burlington, 
N. J. 


R. B. Parker, American Brake Shoe Company, New York, 
N. Y. 


S. C. Wasson, National Malleable & Steel Casting Co., 
Cicero, Ill. 


Cold Finish Bar Subcommittee: 


C. L. Kent, Jones & Laughlin Steel Corporation, Pittsburgh, 
Pa., chairman. 

G. R. Caskey, Bliss & Laughlin, Inc., Harvey, III. 

M. L. Landis, LaSalle Steel Company, Chicago, IIL 

W. I. McInerney, Crucible Steel Company of America, Mid- 
land, Pa. 

H. mj American Steel & Wire Company, Cleveland, 

io. 

R. Sergeson, Rotary Electric Steel Company, Detroit, Mich. 

E. S. Steigner, Youngstown Sheet & Tube Company, Youngs- 
town, Pa. 

A. G. Sturrock, Wyckoff Steel Company, Chicago, III. 


Copper and Brass Subcommittee: 


L. A. Ward, Chase Brass & Copper Company, Waterbury, 
Conn., chairman. 

W. P. Hill, Wolverine Tube Division, Detroit, Mich. 

R. Pratt, Bridgeport Brass Company, Bridgeport, Conn 

F. G. Smith, American Brass Company, Waterbury, Conn. 

R. A. Wilkins, Revere Copper & Brass, Inc., Rome, N. Y. 

R. A. Zurwelle, Scovill Manufacturing Company, New 
York, N. Y. 


Heating and Heat Treating Furnace Subcommittee: 


H. M. Heyn, Surface Combustion Corporation, Toledo, 
Ohio, chairman. 

William Adam, Jr., Ajax Electric Company, Philadelphia, 
Pa. 


F. O. Hess, Selas Corporation of America, Philadelphia, Pa 

W. H. Holcroft, Holcroft & Company, Detroit, Mich. 

A. F. Holden, A. F. Holden Company, Detroit, Mich. 

= Kentnor, Jr.. W. S. Rockwell Company, Fairfield, 
conn. 

J. L. . ne General Electric Company, Schenectady, 

H. J. Ness, Lithium Company, Newark, N. J. 

L. W. Prestin, Sunbeam Corporation, Chicago, III. 

Dr. P. James Rich, Kwickset Lock Company, Anaheim, Calif. 

C. H. Vaughan, Electric Furnace Company, Salem, Ohio. 

D. E. Wyman, R-S Products Corporation, Philadelphia, Pa. 


Advisory Member: 
John Wallerius, Sunbeam Corporation, Chicago, III. 


Powder Metallurgy Subcommittee: 


A. J. Langhammer, Amplex Division, Chrysler Corporation, 
Detroit, Mich., chairman. 

G. L. Bachner, Powdered Metal Products Corporation of 
America, Chicago, Ill. 

Smith Bolton, United States Graphite Company, Saginaw, 
Mich. 

Samuel S. Connor, Bound Brook Oil-less Bearing Company 
Bound Brook, N. J 

John D. Dale, Charles Hardy Company, New York, N. Y. 

Omer duCharme, Bryant Heater Company, Cleveland, Ohio. 

Bidermann T. duPont, Plastic Metals Division, National 
Radiator Company, Johnstown, Pa. 

E. R. Engstrand, American Sintered Alloys, Inc., Bethel, 
Conn. 

J. E. Engstrom, Chrysler Jet Engine Plant, Detroit, Mich. 


William P. Gies, Keystone Carbon Company, St. Marys, 
Pa. 


H. E. Hall, Metals Disintegrating Company, Elizabeth, N. J. 

Carl G. Johnson, Pressmet Corporation, Worcester, Mass. 

Harold Johnson, Bound Brook Oil-less Bearing Company, 
Bound Brook, N. J 

Roland P. Koehring, Moraine Products Division, G.M.C., 
Dayton, Ohio. 

John A. Krolicki, Ford Motor Company, Dearborn, Mich. 

Karl H. Kuhlen, Amplex Division, Chrysler Corporation, 
Detroit, Mich. 

A. H. Merschel, Amplex Division, Chrysler Corporation, 
Detroit, Mich 

H. F. Mitchel, United States Graphite Company, Saginaw, 
Mich. 

Virgil T. Price, Pyron Corporation, Niagara Falls, N. Y. 

Leon J. Printz, Amplex Division, Chrysler Corporation, 
Detroit, Mich 

Earl M. Richards, Republic Steel Corporation, Cleveland, 
Ohio. 

Earnest T. Rose, American Metal Company, Ltd, New 
York, N. Y. 

John P. Ruth, Glidden Company, Cleveland, Ohio 

Peter V. Schneider, Ford Motor Company, Dearborn, Mich 

Paul Schwarzkopf, American Electrometal Corporation, 
Yonkers, N. Y. 

N. K. G. Tholand, Ekstrand and Tholand, New York, N. Y. 

W. R. Toeplitz, Bound Brook Oil-less Bearing Company, 
Bound Brook, N. J 

D. S. Urquhart, United States Graphite Company, Saginaw, 
Mich 

Theo. J. Voll, Keystone Carbon Company, St. Marys, Pa. 

J. H. Weyer, Moraine Products Division, G.M.C., Dayton, 
Ohio 

Robert L. Ziegfeld, Metal Powder Association, New York, 
N. Y. 
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Advisory Members: 
- Bailey, F. J. Stokes Machine Company, Philadelphia, 
‘a. 


as 5 ee Lake Erie Engineering Corporation, Buffalo, 


M. R. Hatch, E. W. Bliss Company, Toledo, Ohio. 
Walter Herold, Bassick Company, Bridgeport, Conn. 
Earl Lowe, Greenback Industries, Greenback, Tenn. 


Surface Preservation Subcommittee: 


F. J. DeWitt, Parker Rust Proof Company, Detroit, Mich., 
chairman. 

H. F. Neilson, Neilson Chemical Company, Detroit, Mich., 
secretary. 

Bernard C. Case, Hanson-Van Winkle-Munning Company, 
Matawan, N. J. 

C. M. Hargraves, R. C. Mahon Company, Detroit, Mich. 

D. Price, Oakite Products, Inc., New York, N. Y. 

C. J. Schmidt, J. O. Ross Engineering Corporation, Detroit, 

ich. 

G. Seagren, Mellon Institute, University of Pittsburgh, 
Pittsburgh, Pa. 

H. E. Spitzer, Sherwin-Williams Company, Chicago, Ill 

Elmo B. Squitero, Hanson-Van Winkle-Munning Company, 
Matawan, N. J. 

E. A. Stockbower, American Chemical Paint Company, 
Ambler, Pa. 

Dr. W. T. Walton, Paint Research Associates, Chicago, III. 


Welding Committee: 


A. Muller, Air Reduction Corporation, Murray Hill, N. J., 
chairman. 

R. W. Clark, General Electric Company, Schenectady, N. Y. 

R. W. Freeman, American Brass Company, Waterbury, 
Conn. 

J. W. Kehoe, Westinghouse Electric Corporation, Pitts- 
burgh, Pa. 

Norman Schreiner, Lindy Air Products Company, New 
York, N. Y. 

L. K. Schringham, Lincoln Electric Company, Cleveland, 

hio. 

H. H. Smith, American Steel and Wire Company, Cleve- 

land, Ohio. 


Advisory Members of the Shell Committee 


R. L. Atkin, Kelsey-Hayes Wheel Company, Detroit, Mich. 
W. W. Barton, W. F. & John Barnes Company, Rockford, 
Ill. 


G. E. Bowdoin, G. S. Hoffman Machinery Corporation, New 
York, N. Y. 

W. Ganary, Ganary Brothers, Mt. Ephraim, N. J. 

F. E. Goeckler, Midvale Company, Philadelphia, Pa. 

Floyd Hubert, American Manufacturing Company of Texas, 
Fort Worth, Tex. 

H. Irwin, General American Transportation Corporation, E. 
Chicago, Ind. 

J. D. Maitland, Cobusco Steel Products, Denver, Colo. 


Consultants to the Shell Committee 


W. E. Becker, Frankford Arsenal, Philadelphia, Pa. 

A. M. Burkhart, Watertown Arsenal, Watertown, Mass. 

M. H. Davis, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. 

H. DeRocher, Naval Proving Ground, Dahlgren, Va. 

E. H. Engelke, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 

G. G. Grazioso, Ordnance Ammunition Center, Joliet, Ill. 


J. P. Harris, Picatinny Arsenal, Dover, N. J. 

W. E. Laidlow, Ordnance Ammunition Center, Joilet, Ill 

T. J. McCloskey, Bureau of Ordnance, Navy Department, 
Washington, D. C. 

G. Mulder, Ordnance Ammunition Center, Joliet, Ill. 

G. A. Ripka, Frankford Arsenal, Philadelphia, Pa. 

R. T. Ruble, Naval Proving Ground, Dahlgren, Va. 

E. W. Russell, Bureau of Ordnance, Navy Department 
Washington, D. C 

W. C. Stecketee, Bureau of Ordnance, Navy Department, 
Washington, D. C. 

W. F. Stevenson, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 

A. F. Teitscheid, Picatinny Arsenal, Dover, N. J. 

J. W. Webb, Bureau of Ordnance, Navy Department, Wash- 
ington, 

F. A. Weymouth, Aberdeen Proving Ground, Md. 


SMALL ARMS AND SMALL ARMS 
AMMUNITION DIVISION 
Executive Board: 
C. K. Davis, Remington Arms Company, Bridgeport, Cona., 
chairman. 
F. F. Hickey, Savage Arms Corporation, Utica, N. Y., deputy 
chairman. 
Wallace L. Clay, Remington Arms Company, Bridgeport, 
Conn., secretary. 
Graham H. Anthony, Colt’s Manufacturing Company, Hart- 
ford, Conn. 
= s Burke, Kelly-Springfield Tire Company, Cumberland, 


“a M. Canaday, Willys-Overland Motors, Inc., Toledo, 

hio. 

C. Stewart Comeaux, Sporting Arms and Ammunition Man 
ufacturers’ Institute, New York, N. Y. 

C Bests Dallas, Revere Copper & Brass, Inc., New York, 


C. L. Horn, Federal Cartridge Corporation, Minneapolis, 
inn. 

J. W. McGovern, United States Rubber Company, New 
York, N. Y. 

A. J. Mummert, McQuay-Norris Manufacturing Company, 
St. Louis, Mo. 

John M. Olin, Olin Industries, Inc, East Alton, III. 

S. E. Skinner, General Motors Corporation, Detroit, Mich 

7, D. Wagoner, Underwood Corporation, New York, 


Thomas J. Watson, International Business Machines Cor 
poration, New York, N. Y. 


Rifles and Carbines Committee: 

H. A. Brown, Remington Arms Company, Bridgeport, Conr. 
chairman. 

M. M. Johnson, Jr., Winchester Repeating Arms Company, 
New Haven, Conn., deputy chairman. 

A. Edward Allen, Utica Cutlery Company, Utica, N. Y. 

M. V. Keeler, International Harvester Company, Chicago, Ii! 

G. C. Morgan, Continental Gin Company, Birmingham, Ala 

R. J. Pitzi, International Harvester Company, Chicago, II! 
( Alternate). 

F. R. Valpey, Standard Products Company, Detroit, Mich 


Advisory Members of Rifles and Carbines Committee: 


C. F. Cowdrey, Jr., Harrington & Richardson Arms Con- 
pany, Worcester, Mass. 
Paul Livermore, Ithaca Gun Company, Ithaca, N. Y 


Consultants: 


H. O. Smith, Jr., United States Marine Corps. 
(Continued on ). 22 
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Mario D’Ippolito, United States Air Force. 

J. C. Garand, Springfield Armory. 

R. R. Studler, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 


Machine Guns, Belts, Links, Committee: 

George Webb, Colt’s Manufacturing Company, Hartford, 
Conn., chairman. 

F. H. Groesbeck, Savage Arms Corporation, Utica, N. Y., 
deputy chairman. 

Rupert L. Atkin, Kelsey-Hayes Wheel Corporation, Detroit, 
Mich. 

W. M. Allen, AC Spark Plug Division, GMC, Flint, Mich. 
(Alternate). 

L. A. Anderson, Frigidaire Division, GMC, Dayton, Ohio 
(Alternate). 

G. S. Cole, Jr., Brown-Lipe-Chapin Division, GMC, Syra- 
cuse, N. Y. 

Charles H. Coles, Colt’s Manufacturing Company, Hartford, 
Conn. (Alternate). 

W. J. Foster, AC Spark Plug Division, GMC, Flint, Mich. 

W. B. Lund, Saco Lowell Shops, Saco, Maine 

E. J. McVey, Saco Lowell Shops, Saco, Maine. 

H. E. Van Scoyk, Frigidaire Division, GMC, Dayton, Ohio. 

G. A. Wilson, High Standard Manufacturing Corporation, 
Hamden, Conn. 


Advisory Members: 

W. H. Doerfner, Saginaw Steering Gear Division, GMC, 
Saginaw, Mich. 

V. B. Lyman, Duane Lyman and Associates, Buffalo, N. Y. 

R. F. Peo, Manzel Division, Frontier Industries, Inc., Buf- 
falo, N. Y. 


Consultants: 

Mario D’Ippolito, United States Air Force. 

S. G. Green, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

H. O. Smith, Jr., United States Marine Corps. 

R. R. Studler, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 


Small Arms Ammunition Committee: 

George L. Dawson, Olin Industries, Inc., New Haven, Conn., 
chairman. 

Robert B. Ehlen, Federal Cartridge Corporation, Anoka, 
Minn., deputy chairman. 

H. K. Faulkner, Remington Arms Company, Bridgeport, 
Conn. 

A. J. Mummert, McQuay-Norris Manufacturing Company, 
St. Louis, Mo. 

C. L. Wanamaker, U. S. Rubber Company, New York, N. Y. 


Consultants: 

H. O. Smith, Jr., United States Marine Corps. 

F. H. Carten, Ordnance Corps, United States Army 

Mario D’Ippolito, United States Air Force. 

F. J. Jervey, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D 

George A. Miller, Jr., Ordnance Corps, United States Army. 


Pistols and Revolvers Committee: 

C. R. Hellstrom, Smith & Wesson, Inc., Springfield, Mass., 
chairman. 

A. H. Murtha, High Standard Manufacturing Corporation, 
Hamden, Conn., deputy chairman. 

G. E. Bauder, Remington Rand, Inc., Elmira, N. Y. 

M. J. Day, United States Steel Company, Pittsburgh, Pa. 

H. E. Howland, Ithaca Gun Company, Ithace, N. Y. 

J. M. McNally, Colt’s Manufacturing Company, Hartford, 
Conn. 


Consultants: 
A. C. Bonkemeyer, Ordnance Corps, United States Army. 
H. O. Smith, Jr., United States Marine Corps. 


Mario D'’Ippolito, United States Air Force. 
E. W. Hopkins, Springfield Armory. 


Caliber .50 and 20-mm. Steel Case Ammunition Committee: 

P. H. Burdett, Remington Arms Company, Bridgeport, 
Conn., chairman. 

G. R. Rawson, American Steel & Wire Company, Cleve- 
land, Ohio, deputy chairman. 

Felix P. Aloi, Bethlehem Steel Company, Bethlehem, Pa. 

E. P. Beachum, Bethlehem Steel Company, Bethlehem, Pa. 
(Alternate). 

L. K. Brown, Winchester Repeating Arms Company, New 
Haven, Conn. : 

R. S. Burns, Armco Steel Corporation, Middletown, Ohio. 

H. M. Day, Moe Light, Inc., Fort Atkinson, Wis. 

D. S. Foote, Remington Arms Company, Lake City Arsenal, 
Independence, Mo 

R. H. Hibbs, Western Cartridge Company, East Alton, IIL. 

H. Hild, Proctor Electric Company, Philadelphia, Pa. 

Charles L. Kent, Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa 

“=. King, Federal Cartridge Corporation, Minneapolis, 
alinn. 

Ralph Lynn, Federal Cartridge Corporation, Minneapolis, 
Minn. (Alternate). 

P. A. Reynolds, U. S. Steel Company, Pittsburgh, Pa. 

J. W. Robinson, Jones & Laughlin Steel Corporation, Pitts- 
burgh, Pa. (Alternate). 

W. E. Taylor, American Can Company, New York, N. Y. 

A. Travostino, Remington Arms Company, Lake City Ar- 
senal, Independence, Mo. (Alternate). 

E. M. Wagner, Ekco Products Company, Chicago, Iil. 


Advisory Member: 
M. F. Judkins, Firth Sterling Steel & Carbide Corporation, 
McKeesport, Pa. 


Consultants: 

F. H. Carten, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

F. J. Jervey, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 


George A. Miller, Jr., Ordnance Corps, U. S. Army, Frank- 
ford Arsenal, Pa. 
Charles E. Septfonds, Jr., Ordnance Corps, Frankford 


Arsenal, Philadelphia, Pa. 


20-mm. Brass Cartridge Case Committee: 

H. B. Stoner, Stoner Manufacturing Corporation, Aurora, 
Ill, chairman. 

G. F. Ball, Nesco, Inc., Milwaukee, Wis., deputy chairman. 

R. R. Atkinson, Northwestern Corporation, Morris, Ill. 

E. C. Blocks, Jr., Ekeo Products Company, Chicago, III. 
(Alternate). 

T. W. Candee, Norris Thermador Corporation, Los An- 
geles, Calif. 

James Carroll, Ekco Products Company, Chicago, III. 
(Alternate). 

== Eklo, West Bend Aluminum Company, West Bend, 

is. 

L. E. Finch, West Bend Aluminum Company, West Bend, 
Wis. (Alternate). 

D. S. Foote, Remington Arms Company, Lake City Arsenal, 
Independence, Mo. 

J. Gehred, Ekco Products Company, Chicago, III. 

J. R. Lewis, West Bend Aluminum Company, West Bend, 
Wis. (Alternate). 

G. W. Malek, Northwestern Corporation, Morris, Ill. 

R. Paddock, Nesco, Inc., Milwaukee, Wis. (Alternate). 

R. W. Phillips, Stoner Manufacturing Corporation, Aurora, 
Ill. (Alternate). 

F. J. Seifert, Nesco, Inc., Milwaukee, Wis. (Alternate). 

J. Sullivan, Gihson Manufacturing Corporation, Longmont, 
Colo. 











Technical Divisions and Committees 


A. Travostino, Remington Arms Company, Lake City 
Arsenal, Independence, Mo. (Alternate). — 
E. M. Wagner, Ekco Products Company, Chicago, Ill. 


Advisory Members: 

H. Hild, Proctor Electric Company, Philadelphia, Pa 
N. H. Preble, Detroit Harvester Company, Detroit, Mich. 
D. Reynolds, Olin Industries, Inc., East Alton, Lil. 


Consultants: 

F. C. Carten, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

Leo A. Carten, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 

F. J. Jervey, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, D. C. 

Vincent Murphy, Kingsbury Ordnance Plant, LaPorte, Ind. 

F. B. Petrie, Kingsbury Ordnance Plant, LaPorte, Ind. 
(Alternate). 
A. Miller, Jr., Ordnance Corps, U. S. Army, Frankford 
Arsenal, Pa. 

C. L. Thulin, Office, Chief of Ordnance, U. S. Army, Wash- 
ington, ad 


20-mm. Projectile Committee: 

R. C. Zeller, Defiance Automatic Screw Company, Defiance, 
Ohio, chairman. 

E. J. Lauenstein, American Safety Razor Company, Brook- 
lyn, N. Y., deputy chairman. 

Anson Averell, Albert Wright, Emeryville, Calif. 

H. R. Barre, Chefford Master Manufacturing Company, 
Fairfield, Ill. (Alternate). 

F. N. Beede, Pantex Manufacturing Corporation, Pawtucket, 
RI 


Alfred Chase, Norwalk Lock Company, New York, N. Y. 

J. W. Crook, Pantex Manufacturing Corporation, Pawtucket, 
R. L. (Alternate). 

D. S. Foote, Remington Arms Company, Lake City Arsenal, 
Independence, Mo. 

J. L. Frankel, Harvey Machine Company, Torrance, Calif. 

H. R. Frazel, Persons-Majestic Manufacturing Company, 
Worcester, Mass. 

A. W. Gillespie, Automatic Pencil Sharpener Company, 
Division of Spengler-Loomis Manufacturing Company, 
Rockford, Ill. 

R. H. Halbach, Merco Centrifugal Company, San Fran- 
cisco, Calif. (Alternate). 

H. M. Harvey, Harvey Machine Company, Torrance, 
Calif. 

M. Isaacsohn, Norwalk Lock Company, New York, N. Y. 
(Alternate). 

William Jacob, Aluminum Industries, Inc., Cincinnati, Ohio 
(Alternate). 

Fred R. Johnson, Ajax Screw Machine Company, Ander- 
son, Ind. 

F. W. Keasler, Stoner Manufacturing Corporation, Aurora, 
ll 


R. S. Knapp, Knapp-Monarch Company, St. Louis, Mo. 

L. O. Kuhlman, Merco Centrifugal Company, San Francisco, 
Calif. (Alternate). 

J. M. Mayer, Aluminum Industries, Inc, Cincinnati, Ohio. 

Z. a Merco Centrifugal Company, San Francisco, 
alif. 

R. C. Persons, Persons-Majestic Manufacturing Company, 
Worcester, Mass. (Alternate). 

R. W. Phillips, Stoner Manufacturing Corporation, Aurora, 
Ill. (Alternate). 

E. C. Schmid, Knapp-Monarch Company, St. Louis, Mo. 
(Alternate). 

L. Segal, Norwalk Lock Company, New York, N. Y. 
(Alternate). 

G. M. Sherman, Northwest Automatic Products Company, 
Minneapolis, Minn. 

R. E. Siegei, G. M. Co Manufacturing, Inc., Long Island 
City, N. Y. 

H. B. Stoner, Stoner Manufacturing Corporation, Aurora, 
Ill. (Alternate). 


A. Travostino, Remington Arms Company, Lake City 
Arsenal, Independence, Mo. (Alternate). 

John Waldherr, Chefford Master Manufacturing Company, 
Fairfield, Il. 

H. E. Walker, Bowen Products Corporation, Auburn, N. Y. 

H. W. Woodis, Northwest Automatic Products Company, 
Minneapolis, Minn (Alternate). 

Albert Wright, Albert Wright, Emeryville, Calif ( Alternate 


Consultants: 

F. H. Carten, Office, Chief of Ordnance, U. S. Army, Wash 
ington, 

Leo A. Carten, Office, Chief of Ordnance, U. S. Army, 
Washington, D. C. 

Vincent Murphy, Kingsbury Ordnance Plant, LaPorte, Ind 

F. B. Petrie, Kingsbury Ordnance Plant, LaPorte, Ind 
(Alternate). 

G. A. Miller, Jr., Ordnance Corps, U. S. Army, Frankford 
Arsenal, Pa. 

C. L. Thulin, Office, Chief of Ordnance, U. S. Army, 
Washington, _§ al 


ABRASIVES COMMITTEE 


E. B. Gallaher, Clover Manufacturing Company, Norwalk, 
Conn., chairman. 


MACHINE TOOL COMMITTEE 


Walter Tangeman, Cincinnati Milling Machine Company, 
Cincinnati, Ohio, chairman. 

R. D. Brizzolara, Elmes and King Division, American Stee! 
Foundries, Chicago, Ill. 

A. H. Eggers, Greenlee Brothers & Company, Rockford, IIL 

—— A. Heald, Heald Machine Company, Worcester, 

ass. 
George H. Johnson, Gisholt Machine Company, Madison, 


Richard E. LeBlond, R. K. LeBlond Machine Tool Com- 
pany, Cincinnati, Ohio. 

Herbert H. Pease, New Britain Machine Company, New 
Britain, Conn. 


METAL LUBRICANTS COMMITTEE 
W. J. Reitze, Esso Standard Oil Company, New York, N. Y., 


chatrman. 

G. W. Gleim, Esso Standard Oil Company, New York, N. Y 
secretary. 

A. E. Baker, General Electric Company, West Lynn, Mass 

A. E. Cichelli, Bethlehem Steel Company, Bethlehem, Pa. 

C. E. Gruen, Shell Oil Company, New York, N. Y 

D. C. Lynn, Shell Oil Company, New York, N. Y 

James J. McElgin, E. F. Houghton & Company, Philadei 
phia, Pa 

F. J. Schmitt, D. A. Stuart Oil Company, Chicago, III 

L. _ Sudholz, Socony-Vacuum Oil Company, Brooklyn, 


P W. ‘oe General Motors Corporation, Detroit, Mich 
E. K. Wheat, Remington Arms Company, Ilion, N. Y 


PATENTS COMMITTEE 


George Willits, General Motors Corporation, Detroit, Mich, 
chairman. 

W. B. Clapham, American Machine & Foundry Company, 
New York, N. Y. 

Harry oe tad Willys-Overland Motors, Inc., Toledo, 
Ohio (Alternate). 

Raymond F. Garrity, High Standard Manufacturing Cor 
poration, New Haven, Conn. 

A. J. Greene, Remington Arms Company, Bridgeport, Conn 

7 Havourd, Colt’s Manufacturing Company, Hartford, 
onn. 

James F. Holden, 
Ohio. 

Rex J. Howard, Olin Industries, Inc., Washington, D. C 

John W. Meyer, Standard Products Company, Port Clinton, 


Willys-Overland Motors, Inc., Toledo, 


hio. 
R. L. Parsell, Winchester Repeating Arms Company, New 
Haven, Conn. 











Working for Peace 


- its foundation in 1919, the American Ordnance Association has pledged its 
membership to assist in effecting industrial preparedness as our best available guaranty 
of peace. True, what it was able to accomplish between the two World Wars did not, in 
the final analysis, insure peace. Due to public apathy and in many cases to active hostility, 
all it was able to do was to shorten the war, save eighty per cent of our possible battle-death 
expectancy, and save civilization. 

Now, the emergency is much greater. However, we have learned how to integrate 
our great industrial potential for the support of our armed forces, and how to convert 
peacetime activities into war-winning energy. 

The American Ordnance Association through its Technical Divisions and Committees 
has undertaken, on a voluntary basis, when requested by governmental authority, to 
attempt the solution of quantity production problems confronting the ordnance organi- 
zations of the United States Army, the United States Navy, and the United States Air Force. 

In brief, the armed forces design improved arms and vehicles. American industry 
through these technical committees seeks to develop practical methods for turning out 
ordnance faster, cheaper, requiring less labor, requiring less strategic material—if possible, 
all four. 

We need to produce ordnance more quickly than ever before because, unlike the 
first two World Wars, no nation stands between us and the aggressor’s initial onslaught. 
We are in greater and more immediate danger today than ever before in our history. 

We need to manufacture weapons and vehicles more cheaply than ever before in 
order to avoid bankruptcy, economic chaos, and ultimate defeat. The cost is high even 
if we win—but the cost of defeat would be immeasurably higher. 

We need to economize in man-hours of labor to a greater degree than ever before, 
because for the first time in our experience manpower may well prove to be the controlling 
factor in the whole program. 

We need to conserve strategic materials, because we are now nearer to being a 
“have-not” nation than ever before. 

The American way to achieve peace through strength is by voluntary codperation 
of those best fitted to produce weapons and vehicles and fire-control systems and so 
forth down through the long list of thousands of different assembled units and hun- 
dreds of thousands of separate articles now officially designated as “ordnance.” 

The activities of the A.O.A. Technical Divisions and Committees require substantial 
expenditure of Association funds. These funds arise from two principal sources: first and 
most important, the dues of our members and, secondly, the revenue from advertisements 
in the official journal of the Association—OrpNance. 

To meet this situation the Association welcomes the support of all those individual 
American citizens who sense that $10.00 for a 3-year membership is only “a penny a day 
to keep war away.” 

The American Ordnance Association offers a practical way for American citizens, 
and groups of American citizens, to pool their knowledge and energy in “Working for 
Peace.” 











Honor Roll 


of 


Industrial Preparedness 


The Company Members of the American Ordnance Association whose names are on 
this roster are codperating with the Association in its work for national security and 
peace. These Company Members, by nominating ten of their key employees for in- 
dividual membership in the Association, form a nucleus of trained men who con- 
stitute a bulwark of preparedness for the national defense of the United States. 


CHICAGO, ILL. 
HARTFORD, CONN 
LANSING, MICH. 
FLINT, MICH. 


A.B.T. MANUFACTURING CORPORATION 
ABBOTT BALL COMPANY ° ° 
ABRAMS INSTRUMENT CORPORATION 
AC SPARK PLUG DIVISION, GMC 
ACCURATE SPRING MANUFACTURING 
COMPANY 
ACF-BRILL MOTORS COMPANY . 
ACME-LEES DIVISION, SERRICK 
CORPORATION MUNCIE, IND. 
ACME STEEL COMPANY CHICAGO, ILL. 
ADDRESSOGRAPH-MULTIGRAPH CORP. CLEVELAND, OHIO 
ADMIRAL CORPORATION . CHICAGO, ILL. 
ADVANCE STAMPING COMPANY DETROIT, MICH. 
AERIAL PRODUCTS, INC. ELKTON, MD. 
AEROJET ENGINEERING CORPORATION AZUSA, CALIP. 
AETNA BALL & ROLLER BEARING COMPANY CHICAGO, ILL. 
AETNA-STANDARD ENGINEERING 
COMPANY 
AFFILIATED GAS EQUIPMENT, INC. 
AHLBERG BEARING COMPANY 
AINSWORTH MANUFACTURING 
CORPORATION 
AIRCRAFT-MARINE PRODUCTS, INC. 
AIRESEARCH MANUFACTURING 
COMPANY ° 
AJAX ELECTRIC COMPANY 
AJAX ELECTROTHERMIC CORPORATION 
AKRON-SELLE COMPANY 
ALABAMA PIPE COMPANY 
ALBERT-HARRIS, INC. 
ALLEGHENY LUDLUM STEEL 
CORPORATION 


CHICAGO, ILL. 
PHILADELPHIA, PA. 


ELLWOOD CITY, PA. 
CLEVELAND, OHIO 
CHICAGO, ILL. 


DETROIT, MICH. 
- HARRISBURG, PA 


LOS ANGELES, CALIP 
PHILADELPHIA, PA. 
TRENTON, N.J. 

AKRON, OHIO 

ANNISTON, ALA. 

AKRON, OHIO 


PITTSBURGH, PA. 
ALLEN INDUSTRIES, INC. DETROIT, MICH. 
ALLEN MANUFACTURING COMPANY NASHVILLE, TENN. 
ALLIANCE MANUFACTURING COMPANY ALLIANCE, OHIO 
ALLIED CHEMICAL & DYE 

CORPORATION NEW YORK, N.Y 
ALLIED FFDERAL SCREW MACHINE PRODUCTS 

COMPANY . ° NEWARK, N. J. 
ALLIS-CHALMERS MANUFACTURING 

COMPANY ° 
ALLIS COMPANY, LOUIS 
ALLOY ENGINEERING & CASTING CO. 
ALTON BOX BOARD COMPANY 
ALTON BRICK COMPANY 
ALUMINUM COMPANY OF AMERICA 
ALUMINUM INDUSTRIES, INC. 
ALVEY-FERGUSON COMPANY 
AMERICAN BOSCH CORPORATION 


MILWAUKEE, WIS. 

- MILWAUKEE, WIS. 
CHAMPAIGN, ILL. 
ALTON, ILL. 

ALTON, ILL. 
PITTSBURGH, PA. 
CINCINNATI, OHIO 
CINCINNATI, OHIO 
SPRINGFIELD, MASS. 


GRAND RAPIDS, MICH 
SAN FRANCISCO, CALIF. 


AMERICAN BOX BOARD CO. 
AMERICAN BOX CORPORATION 
AMERICAN BRAKE SHOE COMPANY NEW YORK, N.Y. 
AMERICAN BRASS COMPANY WATERBURY, CONN. 
AMERICAN BRIDGE DIVISION, U. S. STEEL 
COMPANY PITTSBURGH, PA. 
AMERICAN CAN COMPANY NEW YORK, N.Y. 
AMERICAN CAR & FOUNDRY COMPANY NEW YORK, N.Y. 
AMERICAN CAST IRON PIPE COMPANY BIRMINGHAM, ALA 
AMERICAN CHEMICAL PAINT COMPANY AMBLER, PA 
AMERICAN-COLEMAN COMPANY OMAHA, NEBR 
AMERICAN CYSTOSCOPE MAKERS, INC. NEW YORK, N.¥ 
AMERICAN DISTRICT STEAM 
COMPANY 
AMERICAN ELECTRIC FUSION 
CORPORATION ° 
AMERICAN ELECTRIC SWITCH 
CORPORATION 
AMERICAN ELECTRICAL HEATER 
COMPANY 
AMERICAN ELECTRO METAL 
CORPORATION 
AMERICAN FIXTURE & MANUPACTURING 
COMPANY ° ° ° ° ° ° ° ST. LOUIS, MO 
AMERICAN FORGING & SOCKET 
COMPANY 
AMERICAN HOSPITAL SUPPLY 
CORPORATION EVANSTON, ILL. 
AMERICAN INSTRUMENT CO., INC, SILVER SPRING, MD. 
AMERICAN INSULATOR CORPORATION NEW FREEDOM, PA. 
AMERICAN LIGHT ALLOYS, INC. LITTLE FALLS, N. J. 
AMERICAN LOCOMOTIVE COMPANY NEW YORK, N.Y. 
AMERICAN MACHINE & FOUNDRY 
COMPANY NEW YORK, N.Y. 
AMERICAN METAL PRODUCTS COMPANY DETROIT, MICH. 
AMERICAN METER COMPANY PHILADELPHIA, PA. 
AMERICAN PHENOLIC CORPORATION . CHICAGO, ILL. 
AMERICAN PLATINUM WORKS . NEWARK, N.]. 
AMERICAN RADIATOR & STANDARD SANITARY 
CORPORATION PITTSBURGH, PA. 
AMERICAN SAFETY RAZOR CORPORATION NEW YORK, N.Y. 
AMERICAN SEATING COMPANY GRAND RAPIDS, MICH. 
AMERICAN STAMPING COMPANY . CLEVELAND, OHIO 
AMERICAN STEEL & WIRE COMPANY CLEVELAND, OHIO 
AMERICAN STEEL FOUNDRIES CHICAGO, ILL. 
AMERICAN TIME PRODUCTS, INC. NEW YORK, N.Y. 
AMERICAN TYPE FOUNDERS, INC. . ELIZABETH, N.J. 
AMERICAN WELDING & MANUFACTURING 
COMPANY 


NORTH TONAWANDA, N. Y. 


CHICAGO, ILI 


MINERVA, OHIO 


DETROIT, MICH. 


YONKERS, N. Y. 


PONTIAC, MICH. 


WARREN, OHIO 
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Honor Roll of industrial Preparedness 


ANACONDA WIRE AND CABLE COMPANY NEW YORK, N.Y. 
ANCHOR COUPLING COMPANY LIBERTYVILLE, ILL. 
ANCHOR PACKING COMPANY PHILADELPHIA, PA. 
ANCHOR POST PRODUCTS, INC. BALTIMORE, MD. 
ANDERSON COMPANY . . ° GARY, IND. 
ANDERSON WOOD WORKING COMPANY LOUISVILLE, KY. 
ANGIER CORPORATION . FRAMINGHAM, MASS, 
ANHEUSER-BUSCH, INC. ° ° ° ° ST. LOUIS, MO. 
ANIMAL TRAP COMPANY OF AMERICA LITITZ, PA. 
4ANSUL CHEMICAL COMPANY . MARINETTE, WIS. 
\PPROVED MANUFACTURING CO. FARMINGTON, MICH. 
ARGUS CAMERAS, INC. ANN ARBOR, MICH. 
ARMA CORPORATION NEW YORK, N.Y. 
ARMCO STEEL CORPORATION MIDDLETOWN, OHIO 
ARMOUR RESEARCH FOUNDATION CHICAGO, ILL. 
ARMSTRONG CORK COMPANY LANCASTER, PA 
ARMSTRONG RUBBER COMPANY WEST HAVEN, CONN, 
ARNOLD ENGINEERING COMPANY MARENGO, ILL. 
ARNOLT CORPORATION WARSAW, IND. 
ARO EQUIPMENT CORPORATION BRYAN, OHIO 
ART METAL CONSTRUCTION COMPANY JAMESTOWN, N.Y. 
ARVIN INDUSTRIES, INC. COLUMBUS, IND. 
ASSOCIATED SPRING CORPORATION BRISTOL, CONN. 
ATKINS AND COMPANY, BE. C. INDIANAPOLIS, IND. 
ATLANTIC INDIA RUBBER WORKS, INC. CHICAGO, ILL. 
ATLAS DROP FORGE COMPANY LANSING, MICH. 
ATLAS FOUNDRY COMPANY DETROIT, MICH. 
ATLAS POWDER COMPANY WILMINGTON, DEL. 
AULD COMPANY, D. L. COLUMBUS, OHIO 
AUSTERBERRY'S SONS, J. C. DETROIT, MICH. 
AUSTIN POWDER COMPANY . CLEVELAND, OHIO 
AUTO SPECIALTIES MANUPACTURING 
COMPANY 
AUTOCAR COMPANY 
AUTOMATIC MACHINE PRODUCTS 
COMPANY 


.ST. JOSEPH, MICH. 
ARDMORE, PA. 


. . . ATTLEBORO, MASS. 

AUTOMATIC STEEL PRODUCTS, INC, CANTON, OHIO 

AUTOMOTIVE FABRICATORS, INC. DETROIT, MICH. 

AUTOMOTIVE MATERIALS CORPORATION DETROIT, MICH. 

AUTOMOTIVE RUBBER COMPANY DETROIT, MICH. 

AUTOMOTIVE SOLVENTS & 
SPECIALTIES, INC, ST. CLAIR SHORES, MICH. 

BADGER METER MANUFACTURING 
COMPANY 

BAGLEY & SEWELL COMPANY 

BAILEY PRODUCTS CORPORATION 

BAIRD ASSOCIATES, INC 

BAKER & COMPANY, INC. 

BAKER & COMPANY, HUGH J. 

#AKER OIL TOOLS, INC. 

BALDWIN COMPANY 

BALDWIN-LIMA-HAMILTON 
CORPORATION 

BALTIMORE AND OHIO RAILROAD 
COMPANY . 

BALTIMORE STEEL WORKS . 

BARDEN CORPORATION 

BARIUM STEEL CORPORATION 

BARNES COMPANY, W. F. & JOHN . 

BARTEL, THOMAS H. 

BASALT ROCK COMPANY 


MILWAUKEE, WIS. 
WATERTOWN, N.Y. 

. UNION CITY, IND. 
CAMBRIDGE, MASS, 
NEWARK, N.]J. 
INDIANAPOLIS, IND. 

. LOS ANGELES, CALIP. 
CINCINNATI, OHIO 


PHILADELPHIA, PA. 


BALTIMORE, MD. 
BALTIMORE, MD. 
DANBURY, CONN. 
NEW YORK, N.Y. 
ROCKFORD, ILL. 

DETROIT, MICH. 

NAPA, CALIP. 
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CHICAGO, ILL. 

LA PORTE, IND. 
WORCESTER, MASS. 
SPRINGFIELD, OHIO 
ROCHESTER, N.Y. 


BASTIAN-BLESSING COMPANY 
BASTIAN-MORLEY COMPANY 

BATH & COMPANY, JOHN 

BAUER BROTHERS COMPANY 
BAUSCH & LOMB OPTICAL COMPANY 
BAYLEY COMPANY, WILLIAM SPRINGFIELD, OHIO 
BEAIRD COMPANY, J. B. . SHREVEPORT, LA. 
BEAN DIVISION, JOHN, FOOD MACHINERY & 

CHEMICAL CORPORATION LANSING, MICH. 
BEAR MANUFACTURING COMPANY ROCK ISLAND, ILL. 
BEHR-MANNING CORPORATION TROY, N.Y. 
BELL TELEPHONE COMPANY OF 

PENNSYLVANIA PHILADELPHIA, PA. 
BELL TELEPHONE LABORATORIES, INC. NEW YORK, N.Y. 
BELLE CITY MALLEABLE IRON COMPANY RACINE, WIS. 
BELOIT TRON WORKS BELOIT, WIS. 
BENDIX AVIATION CORPORATION DETROIT, MICH. 
BENDIX-WESTINGHOUSB AUTOMOTIVE AIR 

BRAKE COMPANY . ° . . . - ELYRIA, OHIO 
BENEDICT -MILLER, INC. . NEWARK, N.J. 
BERYLLIUM CORPORATION READING, PA. 
BETHLEHEM STEEL COMPANY BETHLEHEM, PA. 
BETTER BRUSHES, INC. e PALMER, MASS. 
BETTINGER CORPORATION WALTHAM, MASS. 
B G CORPORATION NEW YORK, N. Y. 
BIEDERMAN MOTORS CORPORATION CINCINNATI, OHIO 
BIRD & SON, INC. EAST WALPOLE, MASS. 
BIRDSBORO STEEL FOUNDRY & MACHINE 

COMPANY 
BIRMINGHAM PAPER COMPANY 
BIRTMAN ELECTRIC COMPANY 
BLACK & DECKER MANUFACTURING 

COMPANY 
BLACK-CLAWSON COMPANY 
BLACKMER PUMP COMPANY 
BLACKSTONE CORPORATION 
BLANCHARD MACHINE COMPANY 
BLAW-KNOX COMPANY 
BLISS COMPANY, E. W. 

BOEING AIRPLANE COMPANY 
BOHN ALUMINUM & BRASS 

CORPORATION 
BORG CORPORATION, GEO. W. 
BORG-WARNER CORPORATION 
BOSTITCH, INC. 

BOTANY MILLS 
BOUND BROOK OIL-LESS BEARING 

COMPANY 
BOUTELL DRIVEAWAY COMPANY, P. J. 
BOWEN & MCLAUGHLIN . 

BOWER ROLLER BEARING COMPANY 
BOWSER, INC. 

BOYERTOWN AUTO BODY WORKS 
BREEZE CORPORATIONS, INC, 
BREWSTER COMPANY 

BRIDGEPORT BRASS COMPANY . 
BRIDGEPORT ROLLING MILLS CO. 
BRIGGS & STRATTON CORPORATION 
BRIGGS MANUFACT?‘JRING COMPANY 
BRIGHTON SCREW & MANUFACTURING 

COMPANY ° . . ° . CINCINNATI, OHIO 
BRILLO MANUFACTURING COMPANY . NEW YORK, N.Y. 


BIRDSBORO, PA. 
BIRMINGHAM, ALA. 
CHICAGO, ILL. 


. TOWSON, MD. 
HAMILTON, OHIO 
GRAND RAPIDS, MICH. 
JAMESTOWN, N.Y. 
CAMBRIDGE, MASS. 
BLAWNOX, PA. 
CANTON, OHIO 
SEATTLE, WASH. 


DETROIT, MICH. 
DELAVAN, WIS. 
CHICAGO, ILL. 
WESTERLY, R.I. 
PASSAIC, N.]. 


BOUND BROOK, N.J. 
DETROIT, MICH. 
PHOENIX, ARIZ. 
DETROIT, MICH. 

FORT WAYNE, IND. 

BOYERTOWN, PA. 
NEWARK, N.J. 

. SHREVEPORT, LA. 

BRIDGEPORT, CONN. 

BRIDGEPORT, CONN. 

MILWAUKEE, WIS. 
DETROIT, MICH. 





Honor Roll of Industrial Preparedness 


BRISKIN MANUFACTURING COMPANY . CHICAGO, ILL. 
BRISTOL MACHINE TOOL COMPANY FORESTVILLE, CONN. 
BRISTOL-MYERS COMPANY . NEW YORK, N.Y. 
BROEN METAL PRODUCTS, INC. DETROIT, MICH. 
BROOK & PERKINS . DETROIT, MICH. 
BROWN & BIGELOW ST. PAUL, MINN. 
BROWN & ROOT, INC, HOUSTON, TEX. 
BROWN & SHARPE MANUFACTURING 

COMPANY PROVIDENCE, R.lI. 
BRYANT CHUCKING GRINDER COMPANY SPRINGFIELD, VT. 
BUCKEYE IRON & BRASS WORKS DAYTON, OHIO 
BUCKEYE STEEL CASTINGS COMPANY COLUMBUS, OHIO 
BUCKINGHAM MANUPACTURING 

COMPANY 
BUCYRUS- ERIE COMPANY 
BUDD COMPANY 
BUDD COMPANY 
BUICK MOTOR DIVISION, GMC 
BUICK-OLDSMOBILE-PONTIAC ASSEMBLY 

DIVISION, GMC SOUTH GATE, CALIF. 
BUILDERS IRON FOUNDRY PROVIDENCE, R.I. 
BUILDERS STRUCTURAL STEEL 

CORPORATION CLEVELAND, OHIO 
BULLDOG ELECTRIC PRODUCTS COMPANY DETROIT, MICH. 
BULOVA WATCH COMPANY NEW YORK, N.Y. 
BUNDY TUBING COMPANY DETROIT, MICH. 
BUNTING GLIDER COMPANY PHILADELPHIA, PA. 
BURGESS-NORTON MFG. COMPANY GENEVA, ILL. 
BURKE COMPANY, O. W. DETROIT, MICH. 
BURLINGTON BRASS WORKS ° . BURLINGTON, WIS. 
BURNDY ENGINEERING COMPANY . NORWALK, CONN, 
BURROUGHS ADDING MACHINE CO. DETROIT, MICH. 
BURT COMPANY, F. N. . . ° . . BUFFALO, N.Y. 
BUSCHMAN COMPANY, E. W. CINCINNATI, OHIO 
BUTTERWORTH & SONS COMPANY, H. W. BETH AYRES, PA. 
BYERS COMPANY, A. M. PITTSBURGH, PA. 


BINGHAMTON, N.Y. 
SOUTH MILWAUKEE, WIS. 
DETROIT, MICH. 
PHILADELPHIA, PA. 
FLINT, MICH. 


CADILLAC MALLEABLE IRON COMPANY CADILLAC, MICH. 


CADILLAC MOTOR CAR DIVISION, GMC DETROIT, MICH. 
CADILLAC MOTOR CAR DIVISION, GMC, 

CLEVELAND TANK PLANT 
CADILLAC PRODUCTS, INC. 
CALLAHAN CAN MACHINE COMPANY 
CAMERON IRON WORKS, INC, 
CAMPBELL CHAIN COMPANY 
CAMPBELL, WYANT AND CANNON FOUNDRY 

COMPANY MUSKEGON, MICH. 
CANFIELD RUBBER COMPANY BRIDGEPORT, CONN. 
CANS, INCORPORATED CHICAGO, ILL. 
CARBOLOY COMPANY DETROIT, MICH. 
CARBORUNDUM COMPANY . NIAGARA FALLS, N.Y. 
CAREY-MCFALL COMPANY PHILADELPHIA, PA. 
CARRIER CORPORATION SYRACUSE, N.Y. 
CARTER CARBURETOR CORPORATION ST. LOUIS, MO, 
CASE COMPANY, J. RACINE, WIS. 
CATAWISSA VALVE & FITTINGS COMPANY CATAWISSA, PA. 
CATERPILLAR TRACTOR CO. PEORIA, ILL. 
Cc. E. M. COMPANY DAYVILLE, CONN. 
CENTRAL BOILER & MANUFACTURING CO. DETROIT, MICH. 
CENTRAL CAN COMPANY CHICAGO, ILL. 
CENTRAL FOUNDRY COMPANY NEWARK, N.]. 
CENTRIFIX CORPORATION . CLEVELAND, OHIO 


CLEVELAND, OHIO 
. FERNDALE, MICH. 
BROOKLYN, N. Y. 
HOUSTON, TEX. 
YORK, PA. 


CENTURY ELECTRIC COMPANY ST. LOUIS, MO. 

CENTURY ENGINEERING 
CORPORATION 

CHAIN BELT COMPANY . 

CHAMBERSBURG ENGINEERING 


COMPANY 


. CEDAR RAPIDS, IOWA 
MILWAUKEE, WIS. 


. CHAMBERSBURG, PA 
CHAMPION SPARK PLUG COMPANY TOLEDO, OHIO 
CHANCE COMPANY, A. B. CENTRALIA, MO, 
CHASE BRASS & COPPER COMPANY WATERBURY, CONN, 
CHECKER CAB MANUPACTURING 
CORPORATION ° . . KALAMAZOO, MICH. 
CHEFFORD MASTER MANUFACTURING 
COMPANY 
CHEMICAL CONSTRUCTION 
CORPORATION 


FAIRFIELD, ILL. 


NEW YORK, N.Y. 
CHEVROLET MOTOR DIVISION, GMC DETROIT, MICH. 
CHICAGO EXTRUDED METALS COMPANY CICERO, ILL. 
CHICAGO RAILWAY EQUIPMENT COMPANY CHICAGO, ILL. 
CHICAGO RAWHIDE MANUFACTURING 

COMPANY 
CHIKSAN COMPANY 
CHIPMAN KNITTING MILLS 
CHRISTMAN COMPANY LANSING, MICH 
CHRYSLER CORPORATION DETROIT, MICH, 
CHRYSLER MOTOR PARTS CORPORATION DETROIT, MICH. 
CHRYSLER SALES CORPORATION DETROIT, MICH. 
CINCINNATI MILLING MACHINE 

COMPANY CINCINNATI, OHIO 
CITIZENS MORTGAGE CORPORATION - DETROIT, MICH. 
CLARK CABLE CORPORATION CLEVELAND, OHIO 
CLARK EQUIPMENT COMPANY BUCHANAN, MICH. 
CLARK GRAVE VAULT COMPANY . COLUMBUS, OHIO 
CLARK MANUPACTURING COMPANY, J. L. ROCKFORD, ILL. 
CLARY MULTIPLIER CORPORATION SAN GABRIEL, CALIF. 
CLAYTON MANUFACTURING COMPANY EL MONTE, CALIP. 
CLEARING MACHINE CORPORATION . CHICAGO, ILL. 
CLEAVER-BROOKS COMPANY MILWAUKEE, WIS. 
CLEVELAND CONTAINER COMPANY . CLEVELAND, OHIO 
CLEVELAND GRAPHITE BRONZE 

COMPANY 
CLEVELAND HARDWARE & FORGING 

COMPANY . CLEVELAND, OHIO 
CLEVELAND HOBBING MACHINE COMPANY EUCLID, OHIO 
CLEVELAND PNEUMATIC TOOL 

COMPANY . CLEVELAND, OHIO 
CLEVELAND STEEL BARREL COMPANY CLEVELAND, OHIO 
CLEVELAND STEEL PRODUCTS 

CORPORATION 


. CHICAGO, ILL, 
BREA, CALIF. 
EASTON, PA. 


. CLEVELAND, OHIO 


.-CLEVELAND, OHIO 
CLEVELAND TWIST DRILL COMPANY CLEVELAND, OHIO 
CLEVELAND WELDING COMPANY . CLEVELAND, OHIO 
CLIFFORD MANUFACTURING COMPANY, DIVISION 

OP STANDARD-THOMSON 

CORPORATION 
CLIMAX MOLYBDENUM COMPANY 
CLOVER MANUFACTURING COMPANY 
COBUSCO STEEL PRODUCTS 
COCA-COLA COMPANY . ATLANTA, GA. 
COHOES ENVELOPE COMPANY, INC. COHOERS, N.Y. 
COLE LABORATORIES, INC. LONG ISLAND CITY, N.Y. 
COLLINS RADIO COMPANY . CEDAR RAPIDS, IOWA 
COLONIAL BROACH COMPANY DETROIT, MICH. 
COLORADO FUEL & IRON CORPORATION DENVER, COLO, 


WALTHAM, MASS. 
NEW YORK, N.Y. 

NORWALK, CONN. 
DENVER, COLO. 
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. ELYRIA, OHIO 
HARTFORD, CONN. 
- COLUMBUS, OHIO 


COLSON CORPORATION 
COLT’S MANUFACTURING COMPANY 
COLUMBUS BOLT & FORGING CO. 
COMMERCIAL BARGE LINES, INC. DETROIT, MICH. 
COMMERCIAL CARRIERS, INC. DETROIT, MICH. 
COMMERCIAL SOLVENTS CORPORATION NEW YORK, N.Y. 
COMMERCIAL STEEL TREATING CORP. . DETROIT, MICH. 
CONE AUTOMATIC MACHINE COMPANY . WINDSOR, VT. 
CONMAR PRODUCTS CORPORATION NEWARK, N., J. 
CONNER TOOL & CUTTER COMPANY DETROIT, MICH. 
CONSOLIDATED ENGINEERING 

CORPORATION PASADENA, CALIP 
CONSOLIDATED IRON-STEEL MANUFACTURING 

COMPANY .» CLEVELAND, OHIO 
CONSOLIDATED NATURAL GAS COMPANY NEW YORK, N.Y. 
CONTAINER CORPORATION OF AMERICA CHICAGO, ILL. 
CONTINENTAL AVIATION & ENGINEERING 

CORPORATION DETROIT, MICH. 
CONTINENTAL CAN COMPANY NEW YORK, N.Y. 
CONTINENTAL COPPER & STEEL INDUSTRIES, 

INC. . . ° ° ° ° . NEW YORK, N.Y. 
CONTINENTAL FOUNDRY AND MACHINE 

COMPANY EAST CHICAGO, IND. 
CONTINENTAL MOTORS CORPORATION DETROIT, MICH. 
CONTINENTAL RUBBER WORKS ERIE, PA. 
CONTROL INSTRUMENT COMPANY . NEW YORK, N.Y. 
COOK PAINT & VARNISH COMPANY DETROIT, MICH. 
COPCO STEEL & ENGINEERING COMPANY DETROIT, MICH. 
COPPERWELD STEEL COMPANY WARREN, OHIO 
CORNING GLASS WORKS CORNING, N.Y. 
CORO, INC. . PROVIDENCE, R.I. 
COSA CORPORATION NEW YORK, N.Y. 
COUCH COMPANY, §. H. NORTH QUINCY, MASS. 
CRANE COMPANY CHICAGO, ILL. 
CRESCENT BRASS & PIN COMPANY DETROIT, MICH. 
CRIBBEN AND SEXTON COMPANY CHICAGO, ILL. 
CRONAME, INC. CHICAGO, ILL. 
CROSLEY DIVISION, AVCO MANUFACTURING 

CORPORATION CINCINNATI, OHIO 
CROSLEY MOTORS, INC. CINCINNATI, OHIO 
CROSS COMPANY DETROIT, MICH. 
CROWN CAN COMPANY PHILADELPHIA, PA. 
CROWN CORK & SEAL COMPANY BALTIMORE, MD. 
CUMMINS ENGINE COMPANY COLUMBUS, IND. 
CURRAN COMPANY, FRANK J. DOWNERS GROVE, ILL. 
CUSHMAN MOTOR WORKS LINCOLN, NEBR. 
CUTLER-HAMMER, INC. MILWAUKEE, WIS. 


NEW YORK, N.Y. 
WARSAW, IND. 
CHICAGO, ILL. 


DACO MACHINE TOOL COMPANY 
DALTON FOUNDRIES, INC. . 
DANLY MACHINE SPECIALTIES, INC. 
DARBY PRODUCTS OF STEEL PLATF 
CORPORATION . KANSAS CITY, KANS. 
DARBYSHIRE STEEL COMPANY . . EL PASO, TEX. 
DARLING VALVE & MANUFACTURING 
COMPANY WILLIAMSPORT, PA. 
DAVISON CHEMICAL CORPORATION BALTIMORE, MD. 
DAY & ZIMMERMANN, INC. PHILADELPHIA, PA. 
DAYSTROM ELECTRIC CORPORATION POUGHKEEPSIE, N.Y. 
DAYTON MALLEABLE IRON COMPANY DAYTON, OHIO 
DAYTON RUBBER COMPANY DAYTON, OHIO 
DAYTON STEEL FOUNDRY COMPANY DAYTON, OHIO 


. ST. LOUIS, MO. 
CHICAGO, ILL. 
DETROIT, MICH. 
. DALLAS, TEX. 
MOLINE, ILL. 


DAZEY CORPORATION 
DEARBORN CHEMICAL COMPANY 
DEARBORN MOTORS CORPORATION 
DEARBORN STOVE COMPANY 
DEERE & COMPANY ° 
DEFIANCE AUTOMATIC SCREW 
COMPANY . ° 
DELCO PRODUCTS DIVISION, GMC 
DELTA TANK MANUFACTURING 
COMPANY, INC. BATON ROUGE, LA. 
DENISON ENGINEERING COMPANY . COLUMBUS, OHIO 
DERRICK & HOIST COMPANY LONG ISLAND CITY, N. ¥. 
DE SANNO & SON, INC., A. P. PHOENIXVILLE, PA. 
DE SOTO MOTOR CORPORATION DETROIT, MICH. 
DETREX CORPORATION DETROIT, MICH. 
DETROIT ALUMINUM AND BRASS 
CORPORATION 
DETROIT AUTOMOTIVE PRODUCTS 
CORPORATION 


DEFIANCE, OHIO 
DAYTON, OHIO 


DETROIT, MICH. 


DETROIT, MICH. 
DETROIT BRASS & MALLEABLE WORKS DETROIT, MICH. 
DETROIT CHEMICAL SPECIALTIES, INC. DETROIT, MICH. 
DETROIT DIESEL ENGINE DIVISION,GMC DETROIT, MICH. 
DETROIT, MICH. 


DETROIT EDISON COMPANY ° 
DETROIT GASKET & MANUFACTURING 


COMPANY ° DETROIT, MICH. 
DETROIT GEAR DIVISION, BORG-WARNER 

CORPORATION DETROIT, MICH. 
DETROIT GRAY IRON FOUNDRY COMPANY DETROIT, MICH. 
DETROIT HARVESTER COMPANY DETROIT, MICH. 
DETROIT LUBRICATOR COMPANY DETROIT, MICH 
DETROIT-MICHIGAN STOVE COMPANY DETROIT, MICH. 
DETROIT PLATING INDUSTRIES DETROIT, MICH. 
DETROIT STAMPING COMPANY . DETROIT, MICH 
DETROIT STEEL CORPORATION DETROIT, MICH. 
DETROIT STEEL PRODUCTS COMPANY DETROIT, MICH. 
DETROIT TRANSMISSION DIVISION,GMC DETROIT, MICH. 
DEVLIEG MACHINE COMPANY . FERNDALE, MICH. 
DEXTER COMPANY . FAIRFIELD, IOWA 
DIAMOND MATCH COMPANY NEW YORK, N.Y. 
DIAMOND T MOTOR CAR COMPANY CHICAGO, ILL. 
DICK COMPANY, A. B. CHICAGO, ILL. 
DICKEY & SONS, INC., W. J. OELLA, MD 
DIESEL EQUIPMENT DIVISION, GMC GRAND RAPIDS, MICH. 
DISSTON & SONS, INC., HENRY PHILADELPHIA, PA. 
DIVCO CORPORATION DETROIT, MICH 
DOALL COMPANY DES PLAINES, ILL 
DODGE BROTHERS CORPORATION DETROIT, MICH, 
DOELCAM CORPORATION NEWTON, MASS. 
DOERR ELECTRIC CORPORATION . CEDARBURG, WIS. 
DOUGLAS AIRCRAFT COMPANY SANTA MONICA, CALIP. 
DOUGLAS & LOMASON COMPANY DETROIT, MICH. 
DOUGLAS TOOL COMPANY DETROIT, MICH. 
DOWAGIAC STEEL FURNACE COMPANY DOWAGIAC, MICH. 
DRAPER CORPORATION HOPEDALE, MASS. 
DRAPER MOTORS CORPORATION CENTERLINE, MICH. 
DRAVO CORPORATION PITTSBURGH, PA. 
DRUGE BROTHERS MANUFACTURING 

COMPANY 
DUAL-MOTORS CORPORATION 
DUNCAN ELECTRIC MANUFACTURING 

COMPANY ° ° . 
DUNHAM COMPANY, C. A. 


OAKLAND, CALIP. 
DETROIT, MICH 


. LAFAYETTE, IND. 
CHICAGO, ILL. 
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DU PONT DE NEMOURS & COMPANY, 

E.I. . ° ° . WILMINGTON, DEL, 
DURHAM MANUFACTURING CORPORATION MUNCIE, IND. 
DURIRON COMPANY ° ° ° DAYTON, OHIO 
DUTTON-LAINSON COMPANY. HASTINGS, NEBR. 


. DEARBORN, MICH, 
. SPRINGFIELD, OHIO 
» PELHAM, N, Y. 
BALTIMORE, MD. 


E & L TRANSPORT COMPANY 
EAGLE TOOL & MACHINE COMPANY 
EAST COAST AERONAUTICS, INC. 
EASTERN STAINLESS STEEL CORP. 
EASTERN TOOL & MANUFACTURING 
COMPANY BELLEVILLE, N.J. 
EASTMAN KODAK COMPANY ROCHESTER, N.Y. 
EASY WASHING MACHINE CORPORATION SYRACUSE, N.Y. 
EATON MANUFACTURING COMPANY CLEVELAND, OHIO 
EDGEWATER STEEL COMPANY PITTSBURGH, PA. 
EDISON, INC., THOMAS A. WEST ORANGE, N.]. 
EDNALITE OPTICAL COMPANY . PEEKSKILL, N.Y. 
EKCO PRODUCTS COMPANY CHICAGO, ILL. 
ELASTIC STOP NUT CORPORATION OF 
AMERICA . 
ELECTRIC AUTO-LITE COMPANY 
ELECTRIC FURNACE COMPANY 
ELECTRIC SPRAYIT COMPANY 
ELECTRIC STORAGE BATTERY 
COMPANY PHILADELPHIA, PA. 
ELECTRICAL ENGINEERING AND MANUFACTURING 
CORPORATION . LOS ANGELES, CALIF, 
ELECTRICAL REACTANCE CORPORATION OLEAN, N.Y. 
ELECTRO REFRACTORIES & ABRASIVES 
CORPORATION BUFFALO, N.Y. 
ELECTROL, INCORPORATED KINGSTON, N.Y. 
ELGIN NATIONAL WATCH COMPANY . ° ELGIN, ILL. 
ELKAY MANUFACTURING COMPANY CHICAGO, ILL. 
ELLIOTT COMPANY JEANNETTE, PA. 
ELLWOOD CITY FORGE COMPANY ELLWOOD CITY, PA. 
EMERSON ELECTRIC MANUFACTURING 
COMPANY ° ° . . ST. LOUIS, MO, 
EMERSON RADIO & PHONOGRAPH 
CORPORATION 
EMPIRE COIL COMPANY 
EMSCO DERRICK & EQUIPMENT 
COMPANY . LOS ANGELES, CALIP. 
ENGINEERING RESEARCH INSTITUTE, UNIVERSITY 
OF MICHIGAN ANN ARBOR, MICH, 
ENGINEERS SPECIALTIES DIVISION, UNIVERSAL 
ENGINEERING & COLORPLATE 
COMPANY 


UNION, N.J. 

. TOLEDO, OHIO 
SALEM, OHIO 

. SHEBOYGAN, WIS. 


NEW YORK, N.Y. 
. NEW ROCHELLE, N.Y. 


° BUFFALO, N.Y. 
ENGLANDER COMPANY... . CHICAGO, ILL. 
ENTERPRISE MANUFACTURING COMPANY AKRON, OHIO 
ENTERPRISE TOOL & GEAR CORPORATION DETROIT, MICH. 
ERIE RESISTOR CORPORATION . ERIE, PA. 
ESSEX BRASS CORPORATION DETROIT, MICH. 
ESSO STANDARD OIL COMPANY NEW YORK, N.Y. 
ESTATE STOVE COMPANY, DIVISION NOMA 

ELECTRIC CORPORATION HAMILTON, OHIO 
EVANS CASE COMPANY NORTH ATTLEBORO, MASS. 
EVANS PRODUCTS COMPANY PLYMOUTH, MICH. 
EVANS’ SONS, INC., JOHN PHILADELPHIA, PA. 
EX-CELL-O CORPORATION DETROIT, MICH. 
EXACT WEIGHT SCALE COMPANY . . COLUMBUS, OHIO 
EXOLON COMPANY. . . . .; TONAWANDA, N.Y. 


. RIVER ROUGE, MICH. 
NEW BRITAIN, CONN, 
NEW YORK, N.Y. 


PABRICON PRODUCTS, INC. 
FAFNIR BEARING COMPANY 
FAIRBANKS COMPANY 
FAIRCHILD ENGINE & AIRPLANE 
CORPORATION . . . . . FARMINGDALE, N.Y 
FALK CORPORATION MILWAUKEE, WIS. 
FALSTROM COMPANY PASSAIC, N.}. 
FANSTEEL METALLURGICAL 
CORPORATION 
FARBER, INC., S. W. 
FARGO MOTOR CORPORATION 
FARQUHAR COMPANY, A. B. 
FARRAND OPTICAL COMPANY 
FARREL-BIRMINGHAM COMPANY 
FASCO INDUSTRIES, INC. 
FAYSCOTT CORPORATION 
FEDDERS-QUIGAN CORPORATION 
FEDERAL DROP FORGE COMPANY LANSING, MICH. 
FEDERAL ELECTRIC PRODUCTS COMPANY . NEWARK, N.J. 
FEDERAL LABORATORIES, INC. PITTSBURGH, PA. 
FEDERAL MOTOR TRUCK COMPANY DETROIT, MICH. 
FEDERAL SCREW WORKS DETROIT, MICH. 
FEDERAL TELEPHONE AND RADIO 
CORPORATION CLIFTON, N.J. 
FELLOWS GEAR SHAPER COMPANY . SPRINGFIELD, VT. 
FELT AND TARRANT MANUFACTURING CO. CHICAGO, ILL. 
FERGUSON, INC., HARRY DETROIT, MICH. 
FERRACUTE MACHINE COMPANY BRIDGETON, N.J. 
FERRO MACHINE & FOUNDRY, INC. . CLEVELAND, OHIO 
FERRO STAMPING AND MANUFACTURING 
COMPANY 


NORTH CHICAGO, ILL. 
NEW YORK, N.Y. 
DETROIT, MICH. 

. YORK, PA, 

NEW YORK, N.Y. 
ANSONIA, CONN, 
ROCHESTER, N.Y. 
DEXTER, MAINE 
BUFFALO, N.Y. 


DETROIT, MICH. 


FIDELITY-PHILADELPHIA TRUST CO. PHILADELPHIA, PA. 
PIFTH THIRD UNION TRUST COMPANY CINCINNATI, OHIO 


FILER & STOWELL COMPANY MILWAUKEE, WIS. 
FIRESTONE TIRE & RUBBER COMPANY AKRON, OHIO 
FIRST FEDERAL SAVINGS & LOAN ASSOCIATION 

OF DETROIT DETROIT, MICH. 
FIRTH STERLING, INC PITTSBURGH, PA. 
FISHER BODY DIVISION, GMC LANSING, MICH. 
FISHER-PRICE TOYS, INC. EAST AURORA, N.Y. 
FITZGIBBONS BOILER COMPANY NEW YORK, N.Y. 
FITZSIMONS MANUPACTURING COMPANY DETROIT, MICH. 
FLANNERY MANUPACTURING COMPANY BRIDGEVILLE, PA. 
FLOUR CITY ORNAMENTAL IRON 

COMPANY 
FPLYNN MANUPACTURING COMPANY, 

MICHAEL . PHILADELPHIA, PA. 
POLLANSBEE STEEL CORPORATION PITTSBURGH, PA. 
PORD INSTRUMENT COMPANY, DIVISION OF 

SPERRY CORPORATION LONG ISLAND CITY, N.Y. 
FORD MOTOR COMPANY . CHESTER, PA. 
FORD MOTOR COMPANY DEARBORN, MICH. 
PORMSPRAG COMPANY . . VAN DYKE, MICH. 
FORT PITT MALLEABLE DIVISION, STEEL 

TRADING CORPORATION . PITTSBURGH, PA. 
POSTER WHEELER CORPORATION NEW YORK, N.Y. 
POUR WHEEL DRIVE AUTO COMPANY CLINTONVILLE, WIS. 
FRAM CORPORATION PROVIDENCE, R.I. 
FPRANTZ COMPANY, S&. G. TRENTON, N.J. 
FRICK-GALLAGHER MFG. COMPANY WELLSTON, OHIO 
FRIGIDAIRE DIVISION, GMC DAYTON, OHIO 
FPRUEHAUP TRAILER COMPANY DETROIT, MICH. 


MINNEAPOLIS, MINN, 
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FULLER BRUSH COMPANY HARTFORD, CONN. 
FULLER MANUFACTURING COMPANY KALAMAZOO, MICH. 
GABRIEL COMPANY . CLEVELAND, OHIO 
GAGE PRODUCTS COMPANY FERNDALE, MICH. 
GAIR COMPANY, ROBERT NEW YORK, N.Y. 
GALION ALLSTEEL BODY DIVISION, CENTRAL 

OHIO STEEL PRODUCTS COMPANY . GALION, OHIO 
GAR WOOD INDUSTRIES, INC. WAYNE, MICH. 
GARLAND MANUFACTURING COMPANY DETROIT, MICH. 
GARRETT COMPANY, GEORGE K. PHILADELPHIA, PA. 
GATES RUBBER COMPANY DENVER, COLO. 
GAZDA ENGINEERING PROVIDENCE, R.I. 
GEAR GRINDING MACHINE COMPANY DETROIT, MICH. 
GEMMER MANUFACTURING COMPANY DETROIT, MICH. 
GENERAL AMERICAN TRANSPORTATION 

CORPORATION 
GENERAL ANILINE & FILM 

CORPORATION 
GENERAL DYESTUFF CORPORATION 
GENERAL DYNAMICS CORPORATION . NEW YORK, N. Y. 
GENERAL ELECTRIC COMPANY . SCHENECTADY, N.Y. 
GENERAL FIREPROOFING COMPANY YOUNGSTOWN, OHIO 
GENERAL INDUSTRIES COMPANY ELYRIA, OHIO 
GENERAL MALLEABLE CORPORATION WAUKESHA, WIS. 
GENERAL METALFAB COMPANY DALLAS, TEX. 
GENERAL METALS CORPORATION SAN FRANCISCO, CALIF. 
GENERAL MOTORS CORPORATION DETROIT, MICH. 
GENERAL MOTORS TRUCK & COACH DIV., 

GMC . ° ° . ° . . ; - PONTIAC, MICH. 
GENERAL RAILWAY SIGNAL COMPANY ROCHESTER, N.Y. 
GENERAL STEEL CASTINGS CORP. GRANITE CITY, ILL. 
GENERAL STEEL PRODUCTS CORPORATION FLUSHING, N.Y. 
GENERAL TEXTILE MILLS, INC. NEW YORK, N.Y. 
GENERAL TIME CORPORATION NEW YORK, N.Y. 
GENERAL TIRE & RUBBER COMPANY AKRON, OHIO 
GENEVA MODERN KITCHENS GENEVA, ILL. 
GERITY-MICHIGAN CORPORATION ADRIAN, MICH. 
GEROTOR MAY CORPORATION BALTIMORE, MD. 
GERSTENSLAGER COMPANY WOOSTER, OHIO 
GEUDER, PAESCHKE & FREY COMPANY MILWAUKEE, WIS. 
GIANNINI & COMPANY, G.™M. . ‘ PASADENA, CALIF, 
GIBBS MANUFACTURING & RESEARCH 

CORPORATION 
GIBSON REFRIGERATOR COMPANY 
GIDDINGS & LEWIS MACHINE TOOL 

COMPANY 
GILBERT & BARKER MANUFACTURING 

COMPANY WEST SPRINGFIELD, MASS. 
GILLETTE SAFETY RAZOR COMPANY BOSTON, MASS. 
GISHOLT MACHINE COMPANY MADISON, WIS. 
GIVEN MACHINERY COMPANY . LOS ANGELES, CALIP. 
GLEASON WORKS ROCHESTER, N.Y. 
GLIDDEN COMPANY CLEVELAND, OHIO 
GLOBE AMERICAN CORPORATION KOKOMO, IND. 
GLOBE CORPORATION . : . ° ° . CHICAGO, ILL. 
GLOBE-UNION, INC. MILWAUKEE, WIS. 
G. M. CO MANUFACTURING, INC. LONG ISLAND CITY, N.Y 
GOODRICH COMPANY, B. F. AKRON, OHIO 
GOOD ROADS MACHINERY CORPORATION MINERVA, OHIO 
GOODYEAR TIRE & RUBBER COMPANY AKRON, OHIO 
GORHAM MANUFACTURING COMPANY PROVIDENCE, R.I. 


CHICAGO, ILL. 


NEW YORK, N.Y. 
NEW YORK, N.Y. 


JANESVILLE, WIS. 
GREENVILLE, MICH, 


FOND DU LAC, WIS. 


RACINE, WIS. 
CHICAGO, ILL. 

. ST. PAUL, MINN. 
CLEVELAND, OHIO 
ROCHESTER, N. Y. 
ALLENTOWN, PA. 
GRAND RAPIDS, MICH. 


GORTON MACHINE COMPANY, GEO. 
GOSS PRINTING PRESS COMPANY 
GOULD-NATIONAL BATTERIES, INC. 
GRABLER MANUFACTURING CO. 
GRAFLEX, INC. 
GRAMMES AND SONS, INC., L. F. 
GRAND RAPIDS BRASS COMPANY 
GRANITE CITY STEEL COMPANY GRANITE CITY, ILL. 
GRAY MARINE MOTOR COMPANY DETROIT, MICH. 
GREAT LAKES SPRING DIV., STANDARD STEEL 

SPRING CO. CHICAGO, ILL. 
GREAT LAKES STEEL CORPORATION DETROIT, MICH. 
GREEN COLONIAL FURNACE CO. DES MOINES, IOWA 
GREENFIELD TAP AND DIE 

CORPORATION 
GREENVILLE STEEL CAR COMPANY 
GREER COMPANY, J. W. 
GREER HYDRAULICS, INC. 
GREIST MANUFACTURING COMPANY 
GROOV-PIN CORPORATION 
GROTE MANUFACTURING COMPANY 
GRUEN WATCH COMPANY CINCINNATI, OHIO 
GULF OTL CORPORATION PITTSBURGH, PA. 
GURLEY, W. & L. E. ° ° ° . ° ° TROY, N.Y. 


GREENFIELD, MASS. 
GREENVILLE, PA. 
CAMBRIDGE, MASS. 
BROOKLYN, N. Y. 
NEW HAVEN, CONN. 
UNION CITY, N.J. 
BELLEVUE, KY. 


HAGAN CORPORATION PITTSBURGH. PA. 
HALLETT MANUFACTURING 
COMPANY 
HALOID COMPANY 
HAMILTON FOUNDRY & MACHINE 
COMPANY 
HAMILTON MANUFACTURING 
CORPORATION 
HAMILTON METAL PRODUCTS CO. 
HAMILTON WATCH COMPANY 
HANCOCK MANUFACTURING COMPANY 
HANDY & HARMAN 
HANLON & GOODMAN COMPANY 
HANNIFIN CORPORATION 
HANSON-VAN WINKLE-MUNNING 
COMPANY 
HARDY MANUFACTURING 
CORPORATION 
HARNISCHFEGER CORPORATION 
HARRINGTON & RICHARDSON ARMS 
COMPANY WORCESTER, MASS. 
HARRIS FOUNDRY & MACHINE COMPANY CORDELE, GA 
HARRIS-SEYBOLD COMPANY CLEVELAND, OHIO 
HARRISBURG STEEL CORPORATION HARRISBURG, PA. 
HARSHAW CHEMICAL COMPANY CLEVELAND, OHIO 
HARVEY MACHINE COMPANY TORRANCE, CALIF. 
HATZEL & BUEHLER, INC. DETROIT, MICH. 
HAYES INDUSTRIES, INC. JACKSON, MICH. 
HAYS MANUFACTURING COMPANY ERIE, PA. 
HECKETHORN MANUFACTURING & SUPPLY 
COMPANY : . ° ° . . LITTLETON, COLO. 
HEIL COMPANY MILWAUKEE, WIS. 
HEINEMANN ELECTRIC COMPANY TRENTON, N.J. 
HEINTZ MANUFACTURING COMPANY PHILADELPHIA, PA. 
HELI-COIL CORPORATION DANBURY, CONN. 
HELMS BAKERIES ° . LOS ANGELES, CALIF. 
HELTZEL STEEL FORM & IRON COMPANY WARREN, OHIO 


INGLEWOOD, CALIF. 
ROCHESTER, N.Y. 


HAMILTON, OHIO 


COLUMBUS, IND. 
HAMILTON, OHIO 
LANCASTER, PA. 
JACKSON, MICH. 
NEW YORK, N.Y. 
BELLEVILLE, N.J. 

CHICAGO, ILL. 


MATAWAN, N.f]. 


PENDLETON, IND. 
MILWAUKEE, WIS. 
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HENDEY MACHINE COMPANY TORRINGTON, CONN. 
HENDRICK MANUFACTURING COMPANY CARBONDALE, PA. 
HENRY & WRIGHT DIV., EMHART MANUFACTURING 

COMPANY HARTFORD, CONN. 
HEPPENSTALL COMPANY PITTSBURGH, PA. 
HERCULES MOTORS CORPORATION . CANTON, OHIO 
HERCULES POWDER COMPANY WILMINGTON, DEL. 
HERKIMER TOOL AND MODEL 

WORKS, INC. HERKIMER, N.Y. 
HERRON-ZIMMERS MOULDING COMPANY DETROIT, MICH. 
HESSE-EASTERN CORPORATION CAMBRIDGE, MASS. 
HEYDEN CHEMICAL CORPORATION NEW YORK, N.Y. 
HEYL & PATTERSON, INC. PITTSBURGH, PA. 
HEYWOOD WAKEFIELD COMPANY GARDNER, MASS, 
HICKS & SON COMPANY, S. D. . BOSTON, MASS. 
HIGGINS, INC. NEW ORLEANS, LA. 
HIGH SPEED HAMMER COMPANY ROCHESTER. N.Y. 
HIGH STANDARD MANUFACTURING 

CORPORATION HAMDEN, CONN. 
HIGHWAY TRAILER COMPANY EDGERTON, WIS. 
HILLER HELICOPTERS PALO ALTO, CALIF. 
HOBART BROTHERS COMPANY . ‘ rn TROY, OHIO 
HOBART MANUFACTURING COMPANY TROY, OHIO 
HOE & CO., INC., R. NEW YORK, N.Y. 
HOFMANN & COMPANY, ALFRED WEST NEW YORK, N.j. 
HOLLAND HITCH COMPANY HOLLAND, MICH. 
HOLLINGSHEAD CORPORATION, R. M. CAMDEN, N.J. 
HOMAN & COMPANY CINCINNATI, OHIO 
HOOSIER TARPAULIN & CANVAS GOODS 

COMPANY INDIANAPOLIS, IND. 
HOOVER COMPANY NORTH CANTON, OHIO 
HORROCKS-IBBOTSON COMPANY UTICA, N.Y. 
HOTPOINT COMPANY, DIVISION OF GENERAL 

ELECTRIC COMPANY . . ° CHICAGO, ILL. 
HOUDAILLE-HERSHEY CORPORATION DETROIT, MICH. 
HOUGH COMPANY, FRANK G. LIBERTYVILLE, ILL. 
HOUGHTON & COMPANY, E. F. PHILADELPHIA, PA. 
HOWELL COMPANY ST. CHARLES, ILL. 
HUBENY BROTHERS, INC. ROSELLE, N.J. 
HUDSON COMPANY, J]. L DETROIT, MICH. 
HUDSON MOTOR CAR COMPANY DETROIT, MICH. 
HUGHES AIRCRAFT COMPANY DIVISION, HUGHES TOOL 

COMPANY CULVER CITY, CALIP. 
HUGHES-KEENAN CORPORATION . DELAWARE, OHIO 
HUGHES TOOL COMPANY HOUSTON, TEX. 
HUNTER DOUGLAS CORPORATION RIVERSIDE, CALIF, 
HUNTER FAN & VENTILATING 

COMPANY MEMPHIS, TENN. 
HUNTER SPRING COMPANY LANSDALE, PA. 
HUPP CORPORATION CLEVELAND, OHIO 
HUSSEY & COMPANY, C. G., DIVISION OF 

COPPER RANGE COMPANY PITTSBURGH, PA. 
HUSSMANN REFRIGERATOR COMPANY ST. LOUIS, MO. 
HYATT BEARINGS DIVISION, GMC HARRISON, N.J. 
HYDRAULIC PRESS MANUFACTURING 

COMPANY MOUNT GILEAD, OHIO 
HYDROPRESS, INC NEW YORK, N.Y. 


IDEAL ROLLER & MANUFACTURING 
COMPANY 

ILLINOIS GEAR & MACHINE COMPANY 

ILLINOIS WATCH CASE COMPANY 


CHICAGO, ILL. 
CHICAGO, ILL. 
ELGIN, ILL. 
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INDEPENDENT LOCK COMPANY FITCHBURG, MASS. 
INDIANA GEAR WORKS, INC. INDIANAPOLIS, IND. 
INDUSTRIAL FILTER & PUMP MANUFACTURING 
COMPANY « CHICAGO, ILL. 
INDUSTRIAL GEAR MANUFACTURING 
COMPANY 
INDUSTRIAL STAMPING & MFG. CO. 
INDUSTRIAL WIRE CLOTH PRODUCTS 
CORPORATION 
INGALLS IRON WORKS COMPANY 
INGRAHAM COMPANY, E. 
INLAND MANUFACTURING DIV., GMC 
INLAND STEEL COMPANY 
INLAND STEEL PRODUCTS COMPANY 
INMAN MANUFACTURING COMPANY 
INTERCHEMICAL CORPORATION NEW YORK, N.Y. 
INTER-COASTAL PAINT CORP. EAST ST. LOUIS, ILL. 
INTERNATIONAL BUSINESS MACHINES 
CORPORATION NEW YORK, N.Y. 
INTERNATIONAL HARVESTER COMPANY CHICAGO, ILL. 
INTERNATIONAL NICKEL COMPANY HUNTINGTON, W.VA. 
INTERNATIONAL SILVER COMPANY MERIDEN, CONN. 
INTERNATIONAL SPARE PARTS 
DIVISION, QUEENSBORO PACKAGING 
CORPORATION LONG ISLAND CITY, N. Y. 
IONIA MANUFACTURING COMPANY IONIA, MICH. 
IRWIN AUGER BIT COMPANY WILMINGTON, OHIO 
ITHACA GUN COMPANY ITHACA, N.Y. 


CHICAGO, ILL 
DETROIT, MICH. 


WAYNE, MICH. 
BIRMINGHAM, ALA 
BRISTOL, CONN. 
CHICAGO, ILL. 
CHICAGO, ILL. 
MILWAUKEE, WIS. 
. AMSTERDAM, N.Y. 


JACKES-EVANS MANUFACTURING 
COMPANY 

JACKSON AND CHURCH COMPANY . 

JACOBS COMPANY, PF. L. 

JAHN TRAILER DIVISION, PRESSED STEEL 
CAR COMPANY 

JANNEY CYLINDER COMPANY 

JARVIS ENGINEERING WORKS 

JERNBERG FORGINGS COMPANY ... CHICAGO, ILL. 

JESSOP STEEL COMPANY WASHINGTON, PA. 

JOHNS-MANVILLE SALES CORPORATION NEW YORK, N.Y. 

JOHNSON SERVICE COMPANY MILWAUKEE, WIS. 

JONES & LAMSON MACHINE COMPANY SPRINGFIELD, VT. 

JONES & LAUGHLIN STEEL 
CORPORATION 

JOY MANUFACTURING COMPANY 


ST. LOUIS, MO. 
SAGINAW, MICH. 
DETROIT, MICH. 


. CHICAGO, ILL. 
PHILADELPHIA, PA 
LANSING, MICH 


PITTSBURGH, PA. 
PITTSBURGH, PA. 


KABLE BROTHERS COMPANY MOUNT MORRIS, IL! 
KAHN ASSOCIATED ARCHITECTS & ENGINEERS, 

INC., ALBERT DETROIT, MICH. 
KAISER COMPANY, HENRY J. - OAKLAND, CALIF 
KAISER STEEL CORPORATION OAKLAND, CALIF. 
KAY MANUFACTURING CORPORATION BROOKLYN, N.Y. 
KAYDON ENGINEERING 

CORPORATION MUSKEGON, MICH. 
KEARFOTT COMPANY LITTLE FALLS, N. J.- 
KEARNEY & TRECKER CORPORATION WEST ALLIS, WIS. 
KELLOGG COMPANY, M. W. NEW YORK, N.Y. 
KELLY-SPRINGFIELD TIRE COMPANY CUMBERLAND, MD. 
KELSEY-HAYES WHEEL COMPANY DETROIT, MICH. 
KENNAMETAL, INC. LATROBE, PA. 
KENNEDY-VAN SAUN MANUFACTURING & 


ENGINEERING COMPANY * DANVILLE, PA. 
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DETROIT, MICH. 
SEATTLE, WASH. 
HOBOKEN, N.f]. 


KENT-MOORE ORGANIZATION, INC. 
KENWORTH MOTOR TRUCK CORP. 
KEUFFEL & ESSER COMPANY 
KEYSTONE MANUFACTURING 
COMPANY 
KIDDE & COMPANY, WALTER 
KILGORE, INC. 
KING POWDER COMPANY 
KING-SEELEY CORPORATION ANN ARBOR, MICH. 
KLEM CHEMICALS, INC. DEARBORN, MICH. 
KNAPP-MONARCH COMPANY . . . ST. LOUIS, MO. 
KNOX METAL PRODUCTS, INC. THOMSON, GA. 
KOEHRING COMPANY MILWAUKEE, WIS. 
KOHLER COMPANY KOHLER, WIS. 
KOPPERS COMPANY PITTSBURGH, PA. 
KOVEN & BROTHER, INC JERSEY CITY, N.J. 
KWIKSET LOCKS, INC. ANAHEIM, CALIP. 
KYSOR HEATER COMPANY CADILLAC, MICH. 


BOSTON, MASS. 
BELLEVILLE, N.]. 
WESTERVILLE, OHIO 
CINCINNATI, OHIO 


LACLEDE STEEL COMPANY . ST. LOUIS, MO. 
LAHER SPRING & TIRE CORPORATION OAKLAND, CALIF. 
LAKE CITY MALLEABLE IRON CO. CLEVELAND, OHIO 
LAMSON CORPORATION SYRACUSE, N.Y. 
LANDERS FRARY & CLARK NEW BRITAIN, CONN. 
LANDIS MACHINE COMPANY . ‘ ° ST. LOUIS, MO. 
LANOVA CORPORATION LONG ISLAND CITY, N.Y. 
LANSDOWNE STEEL & IRON COMPANY MORTON, PA. 
LANSING DROP FORGE COMPANY LANSING, MICH. 
LAPOINTE MACHINE TOOL COMPANY HUDSON, MASS. 
LEAKE STAMPING COMPANY MONROE, MICH. 
LEBANON STEEL FOUNDRY LEBANON, PA. 
LE BUS ROTARY TOOL WORKS, INC. LONGVIEW, TEX. 
LEE MOTORS, INC. TOLEDO, OHIO 
LEE TIRE & RUBBER COMPANY OF 
NEW YORK, INC. 
LEECE-NEVILLE COMPANY 
LEEDS & NORTHRUP COMPANY 
LEES-BRADNER COMPANY 
LEHIGH FOUNDRIES, INC. 
LEHN & FINK PRODUCTS CORPORATION NEW YORK, N.Y. 
LELAND ELECTRIC COMPANY . DAYTON, OHIO 
LEMPCO PRODUCTS, INC. . ° . . BEDFORD, OHIO 
LENNOX FURNACE COMPANY COLUMBUS, OHIO 
LEWIS MANUFACTURING COMPANY BAY CITY, MICH. 
LIBBEY-OWENS-FORD GLASS COMPANY TOLEDO, OHIO 
LIEBERKNECHT, INC., KARL READING, PA. 
LIGGETT SUPPLY & EQUIPMENT 
COMPANY, INC. 
LIGON BROTHERS 
LINCOLN BRASS WORKS, INC. 
LINCOLN ELECTRIC COMPANY 
LINCOLN ENGINEERING COMPANY 
LINK-BELT COMPANY 
LION MANUFACTURING CORPORATION 
LIPE-ROLLWAY CORPORATION 
LITTLE, INC., ARTHUR D. 
LOCKHEED AIRCRAFT CORPORATION 
LOFTUS ENGINEERING CORPORATION 
LORRILLARD COMPANY, P. 
LOUISIANA POWER & LIGHT CO. 
LUKENS STEEL COMPANY 
LUMMUS COMPANY 


CONSHOHOCKEN, PA. 
CLEVELAND, OHIO 
PHILADELPHIA, PA. 
.CLEVELAND, OHIO 
EASTON, PA. 


ELKHART, IND. 
DETROIT, MICH. 
DETROIT, MICH. 
CLEVELAND, OHIO 
ST. LOUIS, MO. 
CHICAGO, ILL. 

. CHICAGO, ILL. 
SYRACUSE, N.Y. 
CAMBRIDGE, MASS. 
. BURBANK, CALIF. 
PITTSBURGH, PA. 
NEW YORK, N.Y. 
NEW ORLEANS, LA. 
COATESVILLE, PA. 
NEW YORK, N.Y. 


LUX CLOCK MANUFACTURING CO. WATERBURY, CONN. 
LYCOMING-SPENCER DIVISION, AVCO 
MANUFACTURING CORPORATION 

LYNCHBURG FOUNDRY COMPANY 


LYON, INCORPORATED 


WILLIAMSPORT, PA. 
LYNCHBURG, VA. 
DETROIT, MICH. 


MACK MANUFACTURING CORPORATION NEW YORK, N.Y. 
MACKINTOSH-HEMPHILL COMPANY PITTSBURGH, PA. 
MAGIC CHEF, INC. ST. LOUIS, MO. 
MAGNAFLUX CORPORATION CHICAGO, ILL. 
MAGNETIC METALS COMPANY CAMDEN, N.J. 
MAHON COMPANY, R. C. DETROIT, MICH. 
MAJESTIC MANUPACTURING COMPANY ST. LOUIS, MO. 
MALL TOOL COMPANY CHICAGO, ILL. 
MANSFIELD TIRE & RUBBER COMPANY MANSFIELD, OHIO 
MANUFACTURERS NATIONAL BANK OF 

DETROIT 
MARDIGIAN CORPORATION 
MARKEM MACHINE COMPANY 
MARLBORO WIRE GOODS COMPANY 
MARLEY COMPANY, INC. 
MARLIN FIREARMS COMPANY 
MARLIN-ROCKWELL CORPORATION 
MARMON-HERRINGTON COMPANY 
MARS SIGNAL LIGHT COMPANY 
MARTIN COMPANY, GLENN L. 
MARTIN IRON WORKS 
MARTIN-PARRY CORPORATION 
MASCO SCREW PRODUCTS COMPANY 
MASLAND & SONS, C. H. 
MASON & HANGER COMPANY 
MASON COMPANY, L. E. 
MASSEY-HARRIS COMPANY 
MASSMAN CONSTRUCTION CO. . 
MASTER BUILDERS COMPANY 
MATHEWS CONVEYOR COMPANY 
MATHESON CHEMICAL CORPORATION 
MAXSON CORPORATION, W. L. 
MAYTAG COMPANY 
MCCARTHY-ROOT, INC. 
MCCONWAY & TORLEY CORPORATION 
MCCORD CORPORATION ° ° 
MCDOWELL MANUFACTURING CO. . 
MCGLYNN HAYS INDUSTRIES, INC.. BELLEVILLE, N. J. 
MCGRAW ELECTRIC COMPANY CHICAGO, ILL. 
MCINERNEY SPRING & WIRE CO. GRAND RAPIDS, MICH. 
MCKAY COMPANY PITTSBURGH, PA. 
MCKIERNAN-TERRY CORPORATION HARRISON, N.fJ. 
MCKINNEY & SON, INC., JAMES ALBANY, N.Y. 
MCLOUTH STEEL CORPORATION DETROIT, MICH. 
MCQUAY-NORRIS MANUPACTURING 

COMPANY ‘ ° ° ST. LOUIS, MO. 
MECHANICAL HANDLING SYSTEMS, INC. DETROIT, MICH. 
MEDART COMPANY . ST. LOUIS, MO. 
MEDINA IRON AND BRASS CORPORATION MEDINA, N.Y. 
NELCHOIR, ARMSTRONG, DESSAU COMPANY 

OF DELAWARE, INC. . RIDGEFIELD, N.J. 
MELLING FORGING COMPANY LANSING, MICH. 
MERCER TUBE & MANUFACTURING CO. SHARON, PA. 
MERGANTHALER LINOTYPE COMPANY . NEW YORK, N.Y. 
MERZ ENGINEERING, INC. INDIANAPOLIS, IND. 
MESTA MACHINE COMPANY PITTSBURGH, PA. 


DETROIT, MICH. 
DETROIT, MICH. 
KEENE, N.H. 

. MARLBORO, MASS. 
KANSAS CITY, MO. 
NEW HAVEN, CONN. 
JAMESTOWN, N.Y. 
INDIANAPOLIS, IND. 
CHICAGO, ILL. 
BALTIMORE, MD. 
RENO, NEV. 
WASHINGTON, D.C. 
. DEARBORN, MICH. 
. CARLISLE, PA. 
NEW YORK, N.Y. 

. HYDE PARK, MASS. 
RACINE, WIS. 
KANSAS CITY, MO. 
CLEVELAND, OHIO 
ELLWOOD CITY, PA. 
BALTIMORE, MD. 
NEW YORK, N.Y. 
NEWTON, IOWA 
DETROIT, MICH. 
PITTSBURGH, PA. 
DETROIT, MICH. 
PITTSBURGH, PA, 
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INDIANAPOLIS, IND. 
MIAMI, FLA. 
MIAMI, FLA. 

CINCINNATI, OHIO 
ELIZABETH, N.jJ. 
DETROIT, MICH. 
BRIDGEPORT, CONN. 


METAL AUTO PARTS COMPANY 
METAL PRODUCTS CORPORATION 
METAL SCREEN CORPORATION . 
METAL SPECIALTY COMPANY 
METALS DISINTEGRATING COMPANY 
METRO TOOL & DIE COMPANY . 
METROPOLITAN BODY COMPANY 
MEYER MANUFACTURING COMPANY, 
GEO. J. ° ° . ° ° CUDAHY, WIS. 
MICA INSULATOR COMPANY ° NEW YORK, N.Y. 
MICHIGAN CONSOLIDATED GAS COMPANY DETROIT, MICH. 
MICHIGAN STEEL CASTING COMPANY DETROIT, MICH. 
MICROMATIC HONE CORPORATION DETROIT, MICH. 
MIDVALE COMPANY PHILADELPHIA, PA. 
MID-WEST ABRASIVE COMPANY OWOSSO, MICH. 
MID-WEST HYDRO-PIERCE, INC. DETROIT, MICH. 
MIDWEST PIPING AND SUPPLY COMPANY ST. LOUIS, MO. 
MILCO UNDERGARMENT COMPANY . BLOOMSBURG, PA. 
MILLER COMPANY MERIDEN, CONN. 
MILLER MANUFACTURING COMPANY DETROIT, MICH. 
MILLER MANUFACTURING COMPANY RICHMOND, VA. 
MILLER PRINTING MACHINERY 
COMPANY 
MILSCO MANUFACTURING COMPANY 
MILWAUKEE STAMPING COMPANY 
MINNEAPOLIS & ST. LOUIS RAILWAY 
COMPANY MINNEAPOLIS, MINN. 
MINNEAPOLIS-HONEYWELL REGULATOR 
COMPANY MINNEAPOLIS, MINN, 
MINNEAPOLIS-MOLINE COMPANY MINNEAPOLIS, MINN. 
MISSISSIPPI RIVER FUEL CORPORATION ST. LOUIS, MO. 


PITTSBURGH, PA. 
MILWAUKEE, WIS. 
MILWAUKEE, WIS. 


MISSISSIPPI VALLEY BARGE LINE 


COMPANY . ST. LOUIS, MO. 
MODINE MANUFACTURING COMPANY RACINE, WIS. 
MOE LIGHT, INC. FORT ATKINSON, WIS. 
MONARCH ALUMINUM MFG. COMPANY CLEVELAND, OHIO 
MONARCH MARKING SYSTEM COMPANY DAYTON, OHIO 
MONARCH RUBBER COMPANY . HARTVILLE, OHIO 
MONROE AUTO EQUIPMENT COMPANY MONROE, MICH, 
MONROE CALCULATING MACHINE COMPANY ORANGE, N.J. 
MONTPELIER MANUFACTURING CO. MONTPELIER, OHIO 
MOORE DROP FORGING COMPANY SPRINGFIELD, MASS. 
MOORE ENAMELING & MANUFACTURING 

COMPANY . W. LAPAYETTE, OHIO 
MOORLANE COMPANY TULSA, OKLA, 
MOREY MACHINERY COMPANY ASTORIA, N.Y. 
MORRISON STEEL PRODUCTS, iNC. BUFFALO, N.Y. 
MORSE-SMITH-MORSE, INC. WATERTOWN, MASS. 
MOSLER LOCK COMPANY COVINGTON, KY. 
MOSLER SAFE COMPANY HAMILTON, OHIO 
MOTOR PRODUCTS CORPORATION DETROIT, MICH. 
MOTOR WHEEL CORPORATION . LANSING, MICH. 
MOTOROLA, INC, CHICAGO, ILL. 
MOTTER’S SONS, GEO. PF. YORK, PA. 
M-R-S MANUFACTURING COMPANY FLORA, MISS. 
MUELLER BRASS COMPANY PORT HURON, MICH. 
MUELLER FURNACE COMPANY, L. J. MILWAUKEE, WIS. 
MULLINS MANUFACTURING CORPORATION SALEM, OHIO 
MUNCIE GEAR WORKS, INC. MUNCIE, IND 
MURRAY MANUFACTURING COMPANY, D. J. WAUSAU, WIS. 
MURRAY MANUFACTURING CORPORATION NEW YORK, N.Y. 
MURRAY OHIO MANUFACTURING CO. CLEVELAND, OHIO 


NAGEL-CHASE MANUFACTURING COMPANY CHICAGO, ILL. 
NARROW FABRIC COMPANY READING, PA. 
NASH ENGINEERING 

COMPANY 
NASH-KELVINATOR CORPORATION 
NATIONAL ACME COMPANY 
NATIONAL AUTOMOTIVE FIBERS, INC. 
NATIONAL BANK OF DETROIT 
NATIONAL BRASS COMPANY 
NATIONAL BROACH & MACHINE 

COMPANY : 
NATIONAL CAN CORPORATION 
NATIONAL CASH REGISTER COMPANY . 
NATIONAL ELECTRIC PRODUCTS 

CORPORATION 
NATIONAL FIREWORKS ORDNANCE 

CORPORATION 
NATIONAL FOREMEN’S INSTITUTE, 

ae ie NEW LONDON, CONN 

NATIONAL GYPSUM COMPANY BUFFALO, N.Y. 
NATIONAL LEAD COMPANY NEW YORK, N.Y. 
NATIONAL MACHINE PRODUCTS CO. DETROIT, MICH. 
NATIONAL MACHINERY COMPANY TIFFIN, OHIO 
NATIONAL MALLEABLE & STEEL CASTINGS 

COMPANY CLEVELAND, OHIO 
NATIONAL PNEUMATIC COMPANY BOSTON, MASS. 
NATIONAL POWDER COMPANY ELDRED, PA 
NATIONAL PRESSURE COOKER CO. EAU CLAIRE, WIS. 
NATIONAL RADIATOR COMPANY JOHNSTOWN, PA. 
NATIONAL REJECTORS, INC ST. LOUIS, MO. 
NATIONAL RESEARCH CORPORATION CAMBRIDGE, MASS. 
NATIONAL ROLL & FOUNDRY COMPANY AVONMORE, PA. 
NATIONAL SCREW & MANUFACTURING 

COMPANY 
NATIONAL STAMPING COMPANY 
NATIONAL SUPPLY COMPANY 
NATIONAL TOOL SALVAGE COMPANY DETROIT, MICH 
NATIONAL TUBE COMPANY PITTSBURGH, PA. 
NATIONAL VENDORS, INC.. . . .  §$T. LOUIS, MO. 
NEAPCO PRODUCTS, INC. POTTSTOWN, PA. 
NESBITT, INC., JOHN J. PHILADELPHIA, PA. 
NESCO, INC. MILWAUKEE, WIS. 
NEVILLE COMPANY PITTSBURGH, PA 
NEW BRITAIN MACHINE COMPANY NEW BRITAIN, CONN 
NEW DEPARTURE DIVISION, GMC BRISTOL, CONN. 
NEW ENGLAND BRASS COMPANY TAUNTON, MASS. 
NEW ENGLAND PRESSED STEEL COMPANY NATICK, MASS. 
NEW HAMPSHIRE BALL BEARINGS, 

Mitr. « . . . «PETERBOROUGH, N. H 
NEW HAVEN CLOCK AND WATCH 

COMPANY NEW HAVEN, CONN 

NEW ORLEANS PUBLIC SERVICE, INC. NEW ORLEANS, 
NEW PROCESS GEAR CORPORATION SYRACUSE, N.Y. 
NEW YORK AIR BRAKE COMPANY NEW YORK, N.Y. 
NEWARK STOVE COMPANY NEWARK, OHIO 
NEWMAN MACHINE COMPANY GREENSBORO, N.C 
NEWTON-NEW HAVEN COMPANY WEST HAVEN, CONN 
NIAGARA BLOWER COMPANY NEW YORK, N.Y. 
NOBLE & COMPANY, PF. H. CHICAGO, ILI 
NOMA ELECTRIC CORPORATION NEW YORK, N.Y 
NORDBERG MANUFACTURING CO, MILWAUKEE, WIS 
NORQUIST PRODUCTS, INC. TAMESTOWN, N.Y. 


SOUTH NORWALK, CONN. 
DETROIT, MICH 
CLEVELAND, OHIO 
DETROIT, MICH 
DETROIT, MICH. 
GRAND RAPIDS, MICH. 


DETROIT, MICH. 
NEW YORK, N.Y. 
DAYTON, OHIO 


PITTSBURGH, PA 


WEST HANOVER, MASS 


CLEVELAND, OHIO 
DETROIT, MICH 
PITTSBURGH, PA. 
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NORRIS, MANUFACTURER, INC., W. C. . TULSA, OKLA, 
NORRIS-THERMADOR CORPORATION LOS ANGELES, CALIF. 
NORTHFIELD FOUNDRY & MACHINE 

COMPANY NORTHFIELD, MINN. 
NORTHROP AIRCRAFT, INC., ANAHEIM 

DIV. . ° ° ° ° ° ° ° . ANAHEIM, CALIF, 
NORTHWEST AUTOMATIC PRODUCTS 

CORPORATION 
NORTON COMPANY . 


MINNEAPOLIS, MINN. 
WORCESTER, MASS. 


DETROIT, MICH. 
NEW YORK, N.Y. 
WILLOUGHBY, OHIO 
LIMA, OHIO 
MILWAUKEE, WIS. 
MONTCLAIR, N. J. 
LOS ANGELES, CALIP. 
LANSING, MICH. 


O & S BEARING COMPANY 
OAKITE PRODUCTS, INC. 
OHIO RUBBER COMPANY 
OHIO STEEL FOUNDRY COMPANY 
OILGEAR COMPANY 
OILJAK MANUFACTURING COMPANY 
O'KEEFE & MERRITT COMPANY 
OLDSMOBILE DIVISION, GMC 
OLIN INDUSTRIES, INC. EAST ALTON, ILL. 
OLIVER CORPORATION CHICAGO, ILL, 
OLIVER IRON AND STEEL CORPORATION PITTSBURGH, PA. 
OLOFSSON TOOL & DIE COMPANY . LANSING, MICH. 
OLSEN MANUFACTURING COMPANY, 

SAMUEL . é e . ° ° . CHICAGO, ILL. 
ONEIDA, N. Y. 
SYRACUSE, N.Y. 


ONEIDA LTD. 

ONONDAGA POTTERY COMPANY 

ORLEANS MATERIALS & EQUIPMENT 
COMPANY 

OSTER MANUFACTURING COMPANY 

OTIS ELEVATOR COMPANY . 

OWENS-CORNING FIBERGLAS 
CORPORATION 

OWENS-ILLINOIS GLASS COMPANY 


NEW ORLEANS, LA. 
CLEVELAND, OHIO 
NEW YORK, N.Y. 


WASHINGTON, D.C. 
TOLEDO, OHIO 


PACIFIC CAR AND FOUNDRY COMPANY RENTON, WASH. 
PACKARD MOTOR CAR COMPANY DETROIT, MICH. 
PANTEX MANUFACTURING 
CORPORATION 
PARISH PRESSED STEEL COMPANY 
PARKE THOMPSON ASSOCIATES 
PARKER PEN COMPANY 
PARKER RUST PROOF COMPANY DETROIT, MICH. 
PASS & SEYMOUR, INC. . . ° SYRACUSE, N.Y. 
PATTON MANUFACTURING COMPANY SPRINGFIELD, OHIO 
PECO PLANT, JOHN BEAN DIVISION, FOOD 
MACHINERY AND CHEMICAL 
CORPORATION . 
PEERLESS OF AMERICA, INC. 
PEMCO CORPORATION 
PENBERTHY INJECTOR COMPANY 
PENNSYLVANIA OPTICAL COMPANY 
PENNSYLVANIA SALT MANUFACTURING 
COMPANY ° PHILADELPHIA, PA. 
PENNSYLVANIA TRANSFORMER CO. CANONSBURG, PA. 
PERFEX CORPORATION MILWAUKEE, WIS. 
PERMUTIT COMPANY . NEW YORK, N.Y. 
PFIZER & COMPANY, CHARLES NEW YORK, N.Y. 
PHELPS DODGE COPPER PRODUCTS 
CORPORATION 
PHEOLL MANUFACTURING COMPANY 
PHILADELPHIA BRONZE & BRASS 
CORPORATION ya ° - PHILADELPHIA, PA. 


PAWTUCKET, R.I. 
READING, PA. 
KIRKWOOD, MO, 
JANESVILLE, WIS. 


PHILADELPHIA, PA. 
.CHICAGO, ILL. 
BALTIMORE, MD. 
DETROIT, MICH. 
READING, PA. 


NEW YORK, N.Y. 
CHICAGO, ILL. 


PHILCO CORPORATION 

PHOENIX BRIDGE COMPANY 

PICKANDS MATHER & COMPANY 

PIERCE GOVERNOR COMPANY, INC. 

PITNEY-BOWES, INC. 

PITTSBURGH CONSOLIDATION COAL 
COMPANY 

PITTSBURGH FORGINGS COMPANY . 

PITTSBURGH PLATE GLASS COMPANY 

PITTSBURGH ST&EL POUNDRY 
CORPORATION 

PITTSBURGH TUBE COMPANY 

PLUME & ATWOOD MANUFACTURING 
COMPANY 

PLYMOUTH MOTOR CORPORATION 

POLORON PRODUCTS, INC. . 

PONTIAC MOTOR DIVISION, GMC 

POOR & COMPANY ° ° . 

PORCELAIN METALS CORPORATION 

PORTER COMPANY, H. K. 

PORTLAND FORGE & FOUNDRY 


PHILADELPHIA, PA. 
PHOENIXVILLE, PA. 
CLEVELAND, OHIO 
ANDERSON, IND. 
STAMFORD, CONN, 


PITTSBURGH, PA. 
. CORAOPOLIS, PA. 
PITTSBURGH, PA. 


PITTSBURGH, PA. 
PITTSBURGH, PA. 


WATERBURY, CONN. 
DETROIT, MICH. 

NEW ROCHELLE, N, Y. 
PONTIAC, MICH. 
CHICAGO, ILL. 
LOUISVILLE, KY. 
PITTSBURGH, PA. 


PORTLAND, IND. 


COMPANY ° 
POTTER & BRUMFIELD MANUFACTURING 


COMPANY . ° PRINCETON, IND. 
PRATT & WHITNEY DIVISION, NILES- 

BEMENT-POND COMPANY » WEST HARTFORD, CONN. 
PRECISION CASTINGS COMPANY . SYRACUSE, N.Y. 
PRECISION SPRING CORPORATION . DETROIT, MICH. 
PREFERRED UTILITIES MANUFACTURING 

CORPORATION 
PRICE-PFISTER BRASS MANUFACTURING 

COMPANY LOS ANGELES, CALIF. 
PROCTER & GAMBLE COMPANY CINCINNATI, OHIO 
PROCTOR ELECTRIC COMPANY . PHILADELPHIA, PA. 
PULLMAN-STANDARD CAR MANUFACTURING 

COMPANY ° . . . . CHICAGO, ILL. 
PUROLATOR PRODUCTS, INC, * RAHWAY, N.J. 
PYLE-NATIONAL COMPANY ° CHICAGO, ILL. 


NEW YORK, N.Y. 


QUEEN PRODUCTS COMPANY LOUISVILLE, KY. 


CINCINNATI, OHIO 
SAN FRANCISCO, CALIF. 


RANDALL COMPANY 
RAY OIL BURNER COMPANY 
RAYTHEON MANUPACTURING 

COMPANY WALTHAM, MASS. 
RCA VICTOR DIVISION, RADIO CORPORATION 

OF AMERICA . ; ° ° . CAMDEN, N.J. 
READ STANDARD CORPORATION NEW YORK, N.Y. 
READING BATTERIES, INC. . ° READING, PA. 
READING TUBE CORPORATION . LONG ISLAND CITY, N.Y 
READY-POWER COMPANY . ° ° - DETROIT, MICH. 
RED ARROW ELECTRONICS CORP. . BELLEVILLE, N.J. 
REDMOND COMPANY ° . . . OWOSSO, MICH. 
REEVES INSTRUMENT CORPORATION . NEW YORK, N.Y. 
REGINA CORPORATION . ° ° » @ RAHWAY, N.J. 
REMINGTON ARMS COMPANY BRIDGEPORT, CONN. 
REMINGTON RAND INC. STAMFORD, CONN. 
REO MOTORS, INC. . . ° . LANSING, MICH. 
REPUBLIC STEEL CORPORATION CLEVELAND, OHIO 
REVERE COPPER & BRASS, INC. NEW YORK, N.Y. 
REYNOLDS METALS COMPANY RICHMOND, VA. 
REYNOLDS SPRING COMPANY JACKSON, MICH. 
RHEEM MANUFACTURING COMPANY NEW YORK, N.Y. 
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RHODES, INC., M. H. HARTFORD, CONN, 
RICHARDS-WILCOX MANUFACTURING 

COMPANY ° 
RICHFIELD OIL CORPORATION . 
RICHMOND ENGINEERING COMPANY 
RICHMOND SCREW ANCHOR COMPANY 


RIEDER BROTHERS 


AURORA, ILL, 
. LOS ANGELES, CALIP. 
RICHMOND, VA. 
NEW YORK, N.Y. 
PHILADELPHIA, PA. 
RIFE, INC., HOWARD C. ST. LOUIS, MO. 
RINSHED-MASON COMPANY DETROIT, MICH. 
RITEPOINT COMPANY . . ° ° . ST. LOUIS, MO. 
RIVERSIDE FOUNDRY, INC. BETTENDORP, IOWA 
RIVERSIDE METAL COMPANY RIVERSIDE, N.J. 
ROBBINS TIRE & RUBBER COMPANY . TUSCUMBIA, ALA. 
ROBERTS BRASS MANUFACTURING 
COMPANY . 
ROBERTSHAW-FULTON CONTROLS 
COMPANY GREENSBURG, PA. 
ROCHESTER PRODUCTS DIVISION, GMC ROCHESTER, N.Y. 
ROCKLAND FIREWORKS COMPANY BOSTON, MASS. 
ROCKWELL MANUFACTURING COMPANY PITTSBURGH, PA. 
ROCKWOOD SPRINKLER COMPANY WORCESTER, MASS. 
RODGERS HYDRAULIC, INC. MINNEAPOLIS, MINN. 
ROHN & HAAS COMPANY PHILADELPHIA, PA. 
RONSON ART METAL WORKS, INC. NEWARK, N.jJ. 
ROPER CORPORATION, GEORGE D. ROCKFORD, ILL. 
ROSS CARRIER COMPANY . . BENTON HARBOR, MICH. 
ROSS ENGINEERING CORPORATION, J. O. NEW YORK, N.Y. 
ROSS GEAR AND TOOL COMPANY LAFAYETTE, IND. 
ROSS-MEEHAN FOUNDRIES CHATTANOOGA, TENN. 
ROTARY ELECTRIC STEEL COMPANY DETROIT, MICH. 
ROY, INC., ROSS DETROIT, MICH. 
ROYAL TYPEWRITER COMPANY HARTFORD, CONN. 
RUDEL MACHINERY COMPANY . NEW YORK, N.Y. 
RUDISILL FOUNDRY COMPANY ANNISTON, ALA. 
RYERSON & HAYNES, INC. JACKSON, MICH. 


MITCHELL, IND. 


S & M LAMP COMPANY LOS ANGELES, CALIF. 

S$ & S CORRUGATED PAPER MACHINERY 
COMPANY . 

SACO-LOWELL SHOPS 

SAE STEELS . 

SAFRAN PRINTING COMPANY 

SAGINAW MALLEABLE IRON DIVISION, 

Gmc . ° ° . . SAGINAW, MICH. 
SAGINAW STEERING GEAR DIVISION, 

GMC . ° ° 
ST. CLAIR RUBBER COMPANY 
ST. LOUIS CAR COMPANY ST. LOUIS, MO. 
ST. REGIS PAPER COMPANY NEW YORK, N.Y. 
SALEM ENGINEERING DIV., SALEM-BROSIUS, 

INC. . : . 
SALEM TOOL COMPANY 
SAMPSEL TIME CONTROL, INC. 
SANDERSON & PORTER 
SANDIA CORPORATION . 
SANDPAPER, INC. . . ° 
SARGENT & GREENLEAP, INC. 
SAVAGE ARMS CORPORATION . 
SCAIFE COMPANY 
SCHABERG-DIETRICH HARDWARE CO. 
SCHAIBLE COMPANY ° . . 
SCHLAGE LOCK COMPANY 


BROOKLYN, N.Y. 
BOSTON, MASS. 
CLEVELAND, OHIO 
DETROIT, MICH. 


SAGINAW, MICH. 
DETROIT, MICH. 


SALEM, OHIO 

‘ SALEM, OHIO 

. SPRING VALLEY, ILL. 
NEW YORK, N.Y. 

. ALBUQUERQUE, N. MEX. 
ROCKLAND, MASS. 
ROCHESTER, N.Y. 
UTICA, N.Y. 
PITTSBURGH, PA. 
LANSING, MICH. 
CINCINNATI, OHIO 
SAN FRANCISCO, CALIP. 


SCHLITZ BREWING COMPANY, JOSEPH MILWAUKEE, WIS. 
SCHLUETER MANUFACTURING COMPANY ST. LOUIS, MO, 
SCHWITZER-CUMMINS COMPANY INDIANAPOLIS, IND. 
SCOVILL MANUFACTURING COMPANY WATERBURY, CONN, 
SCREW PRODUCTS CORPORATION OF 

AMERICA 
SCULLIN STEEL COMPANY 
SEAMAN MOTORS, INC. 

SEAMLESS RUBBER COMPANY 
SEEGER REFRIGERATOR COMPANY 
SEIBERLING RUBBER COMPANY 
SELMER, INC., H. & A., JESSE FRENCH & 

SONS PIANO DIVISION NEW CASTLE, IND. 
SERVEL, INC. EVANSVILLE, IND. 
SESSIONS CLOCK COMPANY FORESTVILLE, CONN, 
SEXTON CAN COMPANY EVERETT, MASS. 
SHAFER BEARING CORPORATION DOWNERS GROVE, ILL. 
SHAKEPROOFP, INC., DIV., ILLINOIS TOOL 

WORKS ° . 
SHARON STEEL CORPORATION . . ‘ + SHARON, PA. 
SHEAFFER PEN COMPANY, W. A. FORT MADISON, IOWA 
SHEFFIELD CORPORATION DAYTON, OHIO 
SHEFFIELD STEEL CORPORATION KANSAS CITY, MO, 
SHELL OIL COMPANY NEW YORK, N.Y. 
SHENANGO AGALOY TUBE COMPANY SPRINGFIELD, OHIO 
SHERWIN-WILLIAMS COMPANY CLEVELAND, OHIO 
SHRIVER & COMPANY, T. HARRISON, N.J. 
SILAS MASON COMPANY ° SHREVEPORT, LA. 
SILENT GLOW OIL BURNER CORP. . HARTFORD, CONN. 
SIMMONS COMPANY NEW YORK, N.Y. 
SIMONDS SAW & STEEL COMPANY FITCHBURG, MASS. 
SIMPLEX TIME RECORDER COMPANY GARDNER, MASS. 
SINGER MANUFACTURING COMPANY ELIZABETHPORT, N.]J. 
SIVYER STEEL CASTING COMPANY MILWAUKEE, WIS. 
SKF INDUSTRIES, INC. . PHILADELPHIA, PA. 
SLAYMAKER LOCK COMPANY LANCASTER, PA. 
SLOSS-SHEFFIELD STEEL & IRON CO. BIRMINGHAM, ALA. 
SMITH & CORONA TYPEWRITERS, INC., 

Lc. . . ° ° ° ° ° . SYRACUSE, N.Y. 
SMITH & WESSON, INC. SPRINGFIELD, MASS. 
SMITH COMPANY, S. MORGAN YORK, PA. 
SMITH COMPANY, T. L. MILWAUKEE, WIS. 
SMITH CORPORATION, A. O. MILWAUKEE, WIS. 
SMITH, DRUM & COMPANY PHILADELPHIA, PA. 
SMITH, INC., ALEXANDER , YONKERS, N.Y. 
SNYDER MANUFACTURING 

COMPANY, H. P. LITTLE PALLS, N.Y. 
SNYDER TOOL & ENGINEERING COMPANY DETROIT, MICH. 
SOCONY-VACUUM OIL COMPANY DETROIT, MICH. 
SORENG MANUFACTURING 

CORPORATION 
SOUTH BEND LATHE WORKS 
SOUTHERN COACH MANUFACTURING 

COMPANY EVERGREEN, ALA. 
SOUTHERN NATURAL GAS COMPANY BIRMINGHAM, ALA, 
SOUTHERN STATES EQUIPMENT 

CORPORATION 


SOUTH GATE, CALIP. 
ST. LOUIS, MO. 
MILWAUKEE, WIS. 
NEW HAVEN, CONN. 
ST. PAUL, MINN, 
AKRON, OHIO 


ELGIN, ILL. 


SCHILLER PARK, ILL. 
SOUTH BEND, IND. 


. - HAMPTON, GA. 
SOUTHWEST STONE COMPANY . - DALLAS, TEX. 
SPALDING & BROS., INC., A. G. . CHICOPEE, MASS. 
SPARKLER MANUFACTURING COMPANY MUNDELEIN, ILL. 
SPEAKER CORPORATION, J. W. MILWAUKEE, WIS. 
SPECIALTIES, INC. . SYOSSET, N.Y. 
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CHICAGO, ILL. 
RIPON, WIS. 


SPEED-O-PRINT CORPORATION 

SPEED QUEEN CORPORATION . 
SPENCER CHEMICAL COMPANY KANSAS CITY, MO. 
SPERRY CORPORATION . ° NEW YORK, N. Y. 
SPERRY GYROSCOPE COMPANY ° GREAT NECK, N.Y. 
SPICER MANUFACTURING DIVISION, 

DANA CORPORATION 
SPRAGUE & CARLETON, INC. 
SPRAGUE ELECTRIC COMPANY 
SPROUT, WALDRON & COMPANY 
SQUARE D COMPANY 
STAMPING PRODUCTS & MANUFACTURING 

COMPANY 
STANDARD ASBESTOS MFG. COMPANY 
STANDARD CONTAINER, INC. 
STANDARD FORGINGS CORPORATION 
STANDARD GAGE COMPANY 
STANDARD PRODUCTS COMPANY 
STANDARD RAILWAY EQUIPMENT 

MANUFACTURING COMPANY 
STANDARD SERVICE TIRE COMPANY, 

INC, . ° ° ° SEATTLE, WASH. 
STANDARD STEEL SPRING COMPANY CORAOPOLIS, PA. 
STANDARD TUBE COMPANY DETROIT, MICH. 
STARLINE INCORPORATED . HARVARD, ILL. 
STEARNS-ROGERS MANUFACTURING CO. DENVER, COLO. 
STEEL CITY ELECTRIC COMPANY PITTSBURGH, PA. 
STEEL IMPROVEMENT & FORGE CO. CLEVELAND, OHIO 
STERLING ENGINE COMPANY BUFFALO, N. Y. 
STERLING ENGINEERING COMPANY NEWARK, N.J. 
STEVENS & COMPANY, J. P. NEW YORK, N.Y. 
STEWART-WARNER CORPORATION CHICAGO, ILL. 
STILE-CRAFT MANUPACTURERS, INC. ST. LOUIS, MO. 
STOCKHAM VALVES & FITTINGS BIRMINGHAM, ALA. 
STOKES MACHINE COMPANY, PF. J. PHILADELPHIA, PA. 
STOLLE CORPORATION CINCINNATI, OHIO 
STONE & WEBSTER ENGINEERING 

CORPORATION NEW YORK, N.Y. 
STONER MANUFACTURING CORPORATION AURORA, ILL. 
STONER-MUDGE, INC. PITTSBURGH, PA. 
STRELINGER COMPANY, CHAS. A. DETROIT, MICH. 
STROMBERG TIME CORPORATION NEW YORK, N.Y. 
STRONG STEEL FOUNDRY COMPANY BUFFALO, N.Y. 
STUART OIL COMPANY, D. A. CHICAGO, ILL. 
STUDEBAKER CORPORATION SOUTH BEND, IND. 
SUN ELECTRIC CORPORATION CHICAGO, ILL. 
SUN OIL COMPANY PHILADELPHIA, PA 
SUPERIOR COACH CORPORATION LIMA, OHIO 
SUPERIOR SHEET STEEL DIVISION, 

LOUIS BERKMAN COMPANY CANTON, OHIO 
SUPERIOR STEEL CORPORATION CARNEGIE, PA. 
SUPREME KNITTING MACHINE COMPANY NEW YORK, N.Y. 
SURFACE COMBUSTION CORPORATION TOLEDO, OHIO 
SUTTON CORPORATION, O. A. WICHITA, KANS. 
SWAN-FINCH OIL CORPORATION NEW YORK, N.Y. 
SWANK, INC. ATTLEBORO, MASS. 
SWARD COMPANY, H. A. INWOOD, N.Y 
SYLVANIA ELECTRIC PRODUCTS, INC. . NEW YORK, N.Y. 
SYMINGTON-GOULD CORPORATION DEPEW, N.Y. 


TOLEDO, OHIO 
KEENE, N.H. 

NORTH ADAMS, MASS. 
MUNCY, PA. 
DETROIT, MICH. 


DETROIT, MICH. 
CHICAGO, ILL. 
MONTCLAIR, N.]. 
CHICAGO, ILL. 
POUGHKEEPSIE, N.Y. 
DETROIT, MICH. 


CHICAGO, ILL. 


TABER INSTRUMENT 


CORPORATION NORTH TONAWANDA, N.Y. 


weeem, mG. =. ww lk ll te + RE, MM. 
TAYLOR & GASKIN, INC. DETROIT, MICH. 
TEINER COMPANY, ROLAND EVERETT, MASS. 
TEMCO, INC. NASHVILLE, TENN. 
TENNANT, SONS & COMPANY OF 

NEW YORK, C. 
TENNESSEE COAL & IRON DIVISION, U. 

STEEL COMPANY. . . . . . FAIRFIELD, ALA. 
TENNESSEE CORPORATION. . NEW YORK, N.Y. 
TENNESSEE EASTMAN COMPANY KINGSPORT, TENN. 
TENNEY ENGINEERING, INC. NEWARK, N.]. 
TERNSTEDT DIVISION, GMC DETROIT, MICH. 
TERRELL MACHINE COMPANY CHARLOTTE, N.C. 
TEXAS GULF SULPHUR COMPANY NEW YORK, N.Y. 
TEXAS INSTRUMENTS INCORPORATED DALLAS, TEX. 
TEXTILE MACHINE WORKS READING, PA. 
TEXTILEATHER CORPORATION TOLEDO, OHIO 
THIOKOL CORPORATION TRENTON, N.J. 
THOMPSON PRODUCTS, INC. CLEVELAND, OHIO 
THOR CORPORATION CHICAGO, ILL. 
TIMKEN-DETROIT AXLE COMPANY DETROIT, MICH. 
TIMKEN ROLLER BEARING COMPANY CANTON, OHIO 
TIMMS SPRING COMPANY ELYRIA, OHIO 
TITAN METAL MANUFACTURING CO. BELLEFONT, PA. 
TITEFLEX, INC. NEWARK, N.J. 
TOKHEIM OIL TANK AND PUMP CO. FORT WAYNE, IND. 
TOWNSEND COMPANY NEW BRIGHTON, PA. 
TRACTOMOTIVE CORPORATION DEERFIELD, ILL. 
TRAILMOBILE, INC CINCINNATI, OHIO 
TRANSUE & WILLIAMS STEEL FORGING 

CORPORATION . . 
TREADWELL CONSTRUCTION COMPANY 
TREDEGAR COMPANY 
TRI-CLOVER MACHINE COMPANY 
TRICO PRODUCTS CORPORATION 
TRIFARI, KRUSSMAN & FISHEL, INC. 
TRIPLEX CORPORATION OF AMERICA 
TROJAN POWDER COMPANY 
TUBE REDUCING CORPORATION 
TULSA WINCH DIVISION, VICKERS, INC. 
TURNER BRASS WORKS 
TWIN DISC CLUTCH COMPANY . 
TYSON BEARING CORPORATION 


NEW YORK, N.Y 


ALLIANCE, OHIO 
MIDLAND, PA. 
RICHMOND, VA. 
KENOSHA, WIS. 
BUFFALO, N.Y. 

. PROVIDENCE, R. I. 
PUEBLO, COLO. 
ALLENTOWN, PA. 
WALLINGTON, N.]J. 
TULSA, OKLA. 
SYCAMORE, ILL. 
RACINE, WIS. 
MASSILLON, OHIO 


DETROIT, MICH. 
CAMBRIDGE, MASS. 
NEW YORK, N.Y. 


UDYLITE CORPORATION 
ULTRASONIC CORPORATION 
UNDERWOOD CORPORATION 
UNION BAG & PAPER CORPORATION NEW YORK, N.Y. 
UNION CARBIDE AND CARBON CORP. NEW YORK, N.Y. 
UNION METAL MANUFACTURING COMPANY CANTON, OHIO 
UNITED AIRCRAFT CORPORATION EAST HARTFORD, CONN. 
UNITED-CARR FASTENER CORP. CAMBRIDGE, MASS. 
UNITED CHROMIUM, INC, NEW YORK, N.Y. 
UNITED ENGINEERING & FOUNDRY CO. PITTSBURGH, PA. 
UNITED MACHINE COMPANY FORT WORTH, TEX. 
UNITED METAL BOX COMPANY NEW YORK, N.Y. 
UNITED MOTORS SERVICE DIVISION, GMC DETROIT, MICH 
UNITED PLATERS, INC. DETROIT, MICH. 
UNITED SHOE MACHINERY CORPORATION BOSTON, MASS. 
UNITED SPECIALTIES COMPANY CHICAGO, ILL. 
UNITED STATES AIR CONDITIONING 


CORPORATION MINNEAPOLIS, MINN. 
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UNITED STATES HOFFMAN MACHINERY 

CORPORATION . 
U. 8. MACHINE CORPORATION . 
UNITED STATES PIPE AND FOUNDRY 

COMPANY ° . . BURLINGTON, N.J. 
UNITED STATES RADIATOR CORPORATION DETROIT, MICH. 
UNITED STATES RUBBER COMPANY NEW YORK, N.Y. 
UNITED STATES SPRING AND BUMPER 

COMPANY . LOS ANGELES, CALIP. 
UNITED STATES STEEL COMPANY . . PITTSBURGH, PA. 
UNITED STATES STEEL SUPPLY COMPANY CHICAGO, ILL. 
UNITED STATES TIME CORPORATION WATERBURY, CONN. 
UNITED TRANSPORTS, INC. OKLAHOMA CITY, OKLA. 
UNITED TUBE CORPORATION OF OHIO CLEVELAND, OHIO 
UNIVERSAL BUTTON FASTENING AND 

BUTTON COMPANY DETROIT, MICH. 
UNIVERSAL MATCH CORPORATION ST. LOUIS, MO. 
UNIVERSAL OIL PRODUCTS COMPANY DES PLAINES, ILL. 
UNIVERSAL PRODUCTS COMPANY DEARBORN, MICH. 
UNIVERSAL WINDING COMPANY CRANSTON, R.I. 


NEW YORK, N.Y. 
LEBANON, IND. 


CHICAGO, ILL. 
CLEVELAND, OHIO 
WATERTOWN, MASS, 
SPRINGFIELD, MASS, 
PASADENA, CALIF, 
WAUKEGAN, ILL. 
HARTFORD, CONN. 

° . CHICAGO, ILL. 
CHICAGO, ILL, 
DETROIT, MICH. 
CHICAGO, ILL. 


VANDERCOOK & SONS, INC. . . 
VAN DORN IRON WORKS COMPANY 
VAN KEUREN COMPANY 

VAN NORMAN COMPANY 

VARD INC. 

VASCOLOY-RAMET CORPORATION 
VEEDER-ROOT, INC. 
VELSICOL CORPORATION 
VERSON ALLSTEEL PRESS COMPANY 
VICKERS, INC. . ° . 


VICTOR ADDING MACHINE COMPANY 

VICTOR MANUFACTURING & GASKET 
COMPANY 

VICTORY PLASTICS COMPANY 

VIKING TOOL & MACHINE CORPORATION BELLEVILLE, N.J. 


CHICAGO, ILL. 
HUDSON, MASS. 


VISKING CORPORATION CHICAGO, ILL. 
VITRO CORPORATION OF AMERICA NEW YORK, N.Y. 
VOLCO BRASS AND COPPER COMPANY KENILWORTH, N.J. 
WADE ELECTRIC PRODUCTS COMPANY STURGIS, MICH. 
WAGNER ELECTRIC CORPORATION ST. LOUIS, MO. 
WAGNER MALLEABLE IRON COMPANY DECATUR, ILL. 
WALDES KOHINOOR, INC. LONG ISLAND CITY, N.Y. 
WALKER MANUFACTURING COMPANY OF 

WISCONSIN 
WALL COLMONOY CORPORATION 
WALTERS MANUPACTURING COMPANY 
WALTHAM WATCH COMPANY 
WALWORTH COMPANY NEW YORK, N.Y. 
WARD LAFRANCE TRUCK CORPORATION ELMIRA, N.Y. 
WARE BROTHERS DIVISION, CHICAGO ROLLER 

SKATE COMPANY CHICAGO, ILL. 
WARNER & SWASEY COMPANY CLEVELAND, OHIO 
WARNER ELECTRIC BRAKE & CLUTCH CO. BELOIT, WIS. 
WARREN BROTHERS ROADS COMPANY CAMBRIDGE, MASS. 
WARREN FOUNDRY & PIPE CORPORATION NEW YORK, N.Y. 
WARREN WEBSTER & COMPANY CAMDEN, N.j. 
WATERBURY COMPANIES, 

INCORPORATED WATERBURY, CONN. 
WATERBURY FARREL FOUNDRY & MACHINE 

COMPANY WATERBURY, CONN. 


RACINE, WIS. 
DETROIT, MICH. 
OAKMONT, PA. 

. WALTHAM, MASS, 


ROSELLE, N. J. 
LAWRENCE, MASS. 


WATSON-STILLMAN COMPANY . . 
WATTS REGULATOR COMPANY . 
WAUKESHA MOTOR COMPANY . . WAUKESHA, WIS. 
WEATHERHEAD COMPANY CLEVELAND, OHIO 
WEBB COMPANY, JERVIS B. . » DETROIT, MICH. 
WEIRTON STEEL COMPANY WEIRTON, W.VA. 
WELLMAN COMPANY, S. K. BEDFORD, OHIO 
WERNER COMPANY, R. D. . ° GREENVILLE, PA. 
WEST BEND ALUMINUM COMPANY . WEST BEND, WIS. 
WEST POINT MANUFACTURING COMPANY BOSTON, MASS. 
WEST SIDE MACHINE WORKS, INC. KANSAS CITY, KANS. 
WEST TIRE SETTER COMPANY ROCHESTER, N.Y. 
WESTERN ARC WELDING, INC. . . LOS ANGELES, CALIP. 
WESTERN ELECTRIC COMPANY NEW YORK, N.Y. 
WESTERN FELT WORKS CHICAGO, ILL. 
WESTERN FOUNDRY COMPANY CHICAGO, ILL. 
WESTERN GEAR WORKS LYNWOOD, CALIP. 
WESTINGHOUSE AIR BRAKE COMPANY WILMERDING, PA 
WESTINGHOUSE ELECTRIC 

CORPORATION PITTSBURGH, PA. 
WESTMORLAND METAL MANUFACTURING 

COMPANY PHILADELPHIA, PA. 
WHEEL TRUEING TOOL COMPANY DETROIT, MICH. 
WHEELER CORPORATION, FOSTER . NEW YORK, N.Y. 
WHEELING STEEL CORPORATION WHEELING, W.VA. 
WHEELOCK, LOVEJOY & COMPANY CAMBRIDGE, MASS. 
WHELAND COMPANY CHATTANOOGA, TENN 
WHIRLPOOL CORPORATION ST. JOSEPH, MICH. 
WHITE MOTOR COMPANY . . CLEVELAND, OHIO 
WHITE RODGERS ELECTRIC COMPANY . ST. LOUIS, MO. 
WHITE SEWING MACHINE CORP. CLEVELAND, OHIO 
WHITEHEAD & KALES COMPANY RIVER ROUGE, MICH. 
WHITEHEAD STAMPING COMPANY . DETROIT, MICH. 
WHITIN MACHINE WORKS WHITINSVILLE, MASS. 
WHITIN MANUPACTURING COMPANY, 

PAUL . ° . ° ° . NORTHBRIDGE, MASS. 
WHITING & DAVIS COMPANY . PLAINVILLE, MASS. 
WICKES BROTHERS DIVISION, WICKES 

CORPORATION ° 
WICO ELECTRIC COMPANY . 
WIEGAND COMPANY, EDWIN L. 
WILCOX FORGING CORPORATION 
WILLARD STORAGE BATTERY CO. 
WILLOUGHBY CHEVROLET COMPANY 
WILLYS-OVERLAND MOTORS, INC. TOLEDO, OHIO 
WILMINGTON CASTING COMPANY WILMINGTON, OHIO 
WINCHESTER REPEATING ARMS CO. NEW HAVEN, CONN. 
WINTER-WEISS COMPANY DENVER, COLO. 
WIPING MATERIALS, INC. ST. LOUIS, MO. 
WIREMOLD COMPANY . ° HARTFORD, CONN. 
WISCONSIN MOTOR CORPORATION MILWAUKEE, WIS. 
WOLFE, HARRY M. CHICAGO, ILL. 
WOLVERINE FABRICATING & MANUFACTURING 

COMPANY INKSTER, MICH. 
WOLVERINE TUBE DIVISION, 

CALUMET & HECLA, INC. 
WOOD COMPANY, JOHN 
WOOD COMPANY, R. D. 
WOOD-MOSAIC COMPANY 
WORCESTER PRESSED STEEL 

COMPANY ° . . . 


. SAGINAW, MICH. 
WEST SPRINGFIELD, MASS. 
PITTSBURGH, PA. 

. MECHANICSBURG, PA. 
CLEVELAND, OHIO 
RICHMOND, IND. 


DETROIT, MICH. 
CONSHOHOCKEN, PA 
PHILADELPHIA, PA. 
LOUISVILLE, KY. 


WORCESTER, MASS. 
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WORCESTER STAMPED METAL 
COMPANY ° ° ° 
WORCESTER TAPER PIN COMPANY 

WORDEN-ALLEN COMPANY 
WRIGHT MACHINE COMPANY 
WROUGHT IRON RANGE COMPANY 
WYANDOTTE CHEMICALS 
CORPORATION . ° 
WYANDOTTE PAINT PRODUCTS 
COMPANY ° ° ° ° . 
WYCKOFF STEEL COMPANY 
WYSONG & MILES COMPANY 


WORCESTER, MASS. 
WORCESTER, MASS. 
MILWAUKEE, WIS. 
WORCESTER, MASS. 
° ST. LOUIS, MO. 


WYANDOTTE, MICH. 
WYANDOTTE, MICH. 


PITTSBURGH, PA. 
GREENSBORO, N.C. 


CLEVELAND, OHIO 
YORK, PA. 

YORK, PA. 
RACINE, WIS. 


YODER COMPANY 

YORK CORPORATION 

YORK-SHIPLEY, INC. . . . 

YOUNG RADIATOR COMPANY . 

YOUNG SPRING & WIRE CORPORATION, 
L.A. . ; . ; . 

YOUNGSTOWN SHEET & TUBE 
COMPANY ° ° . 


DETROIT, MICH. 
YOUNGSTOWN, OHIO 
INDIANAPOLIS, IND. 


CHICAGO, ILL. 
CHICAGO, ILL. 


ZENITE METAL CORPORATION 
ZENITH RADIO CORPORATION . 
ZIM MANUPACTURING COMPANY 











